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ONLY DATSUN 


has all three kinds. 


The stretch kind. 


There are trucks 
similar to the Lil Hustler 
Standard and Li'l Hustler 
Stretch. 

But theres only one 
King Cab™ 

So Datsun is the only 
small truck maker who 
gives you a choice of sizes, 
both inside and out. 

The regular Li'l 
Hustler has a six-foot bed. 
The Stretch has a bed 
over seven feet long. The 
King Cab practically gives 
you a bed inside, with its 
reclining bucket seats and 
up to 11.3 cubic feet of 
cargo space behind the 
seats. And all three 
Datsuns offer an optional 
5-speed or automatic 
transmission. 

One other thing to 
keep in mind: 

Even though we said 
some trucks are similar to 


‚| Li] Hustlers, Datsun builds 


pickups as if they had to 
last forever. Which is 
probably why Datsun is 
Americas best selling small 
pickup. 

So, if you're not 
fussy about what you get, 
you can get a small pickup 
anywhere. But if you are, 
your Datsun Dealer is 


| | where its at. 


Suddenly it's going to dawn on you. 


posing 


Why you should 
buy your new 


as 
Jato 


from the 
people who 


invented the 
Automatic 
Shotgun. 


The Browning 2000 is a lot more 
than just another gas auto. It's a 
combination of 75 years of 
knowledgeable automatic shot- 
gun making experience. 

The 2000's gas system not 
only softens recoil, it vents gases 
forward, away from your face. 
It's designed so you can disas- 
semble it for complete cleaning 
in seconds. But most importantly, 
you can rely on the 2000's gas 
system to keep shooting when the action 
is hot and furious. And the weather's cold and 
rainy. 

The unique design of the system also lets you shoot 
3" magnum shells by just adding a 3” magnum 
barrel to your field gun. (Instead of buying a whole 
new gun.) 

The Browning 2000's receiver is squared-off like 
John M. Browning's original Auto-5. This squared-off 
profile quickly catches your eye 
for fast, accurate pointing. 
And like the Auto-5, the hand-filling, 
forearm and semi-pistol 
grip are expertly checkered iau Wee, 
for a good grip. = 


The tight grained French walnut 
has a gloss finish that sluffs off dirt and 
rain. And all exterior metal sports fine 
Browning polishing and deep 
blueing. 

Besides old time quality, the 
Browning 2000 gives you 20th 
century Speed Loading. Just push 
the first shell into the loading 
port, release it, and instantly it's 
whisked to the chamber ready for 

firing. 

The exclusive loading system lets 
you quickly change the first shell in 
the magazine from a duck load to 


a goose load. Then by merely 
cycling the bolt, you're ready for 
that honker. 

The Browning 2000 Gas Auto. 
= 12 and 20 gauge hunting models 
from $354.95*. Skeet 12 and 20, 
$429.95*. Trap 12, $449.95". 

1 Compare the 2000 to other gas 

autos at your Browning Dealer's. 
You'll know why you should buy 
your new gas auto from the people 
who invented the automatic shot- 
“suggested retail price 


Copyright © Browning 1977 
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FREE CATALOG: 120 full-color pages on all Browning Guns and Sports Equipment. Drop a postcard to: Browning, Dept. 135, Morgan, Utah 84050. 
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PS READERS TALK BACK 


Address letters for this column to: Readers Talk Back, 380 


Madison Ave., New York, N.Y. 


of mail, we are 


10017. Because of the large volume 


unabie acknowledge unpublished letters. 


Don’t build the ion generator 


1 read with interest the letter from Ted 
Averill [RTB, May] which described 
an ion generator he had built. Unfor- 
tunately the description was very brief. 
I am interested in building one; could 
you provide me with more details? 

E. P. Lumb, Regina, Saskatchewan 


Mr. Averill replies: “1 have received nu- 
merous inquiries concerning this little 
gadget. Some of the questions prompted 
me to research the effects of the ozone 
produced. (The UV lamp is a 'germi- 
cidal' lamp. It is well known that UV 
lamps must be shielded and that pro- 
tective eyeglasses must be worn to 
view it directly.) The R & D center of 
one of the nation’s largest manufactur- 
ers of electrical products furnished me 
the following information: 

” ‘Ozone is a highly injurious and le- 
thal gas, even at relatively low concen- 
trations (a few ppm) and short exposure 
periods. The primary site of acute in- 
jury is the lung, which may develop pul- 
monary congestion, edema, and hemor- 
rhage. . . . Ozone has been reported to 
result in bronchiolitis and bronchitis with 
exposure for one year at concentrations 
in excess of one ppm.” 

“In view of the above, І would strong- 
ly advise against building and using 
this device.” 


Bigger tires cause 
odometer error 


Re "'Smokey's Guide to Troubleshooting 
Your Car" [June], Problem No. 10: 
The principal reason for an apparent de- 
crease in gasoline mileage after chang- 
ing to larger outer-diameter tires is 
odometer error. Since the circumference 
of the tires is larger, the actual distance 
traveled is greater than the odometer 
indicates; thus when mpg are computed, 
the result indicates that gas mileage has 
fallen. 

A simple way to eliminate this error 
is to determine the odometer correction 
factor by checking the indicated miles 
traveled over a known distance. The 
mile markers on many of the inter- 
state highways are adequate for this 


Even if standard-size tires are used, 
the mpg freak should check the odom- 
eter error with each set of tires that he 
uses (i.e. snow tires, standard tires). | 
have observed error factors from 1.01 
to 1.07 on the cars | have owned. Inter- 
estingly, | have never observed a factor 
less than 1.00. 

Congratulations to Smokey for his ex- 
cellent guide to troubleshooting. 

Robert M. Jamison, 
Mayfield Heights, Ohio 


Water power 


1 read with absorbing interest your ar- 
ticle on "Water Power for Your Home” 
[May] and congratulate you on a fine 
presentation of a neglected alternate-en- 
ergy resource. 

1 have been involved in water-power 
research and consultation since 1969. 
Most of my work has been with vari- 
ous missionary groups. | have built 
three small hydroelectric sets for mis- 
sionaries іп Irian Jaya, Indonesia. 
Based on reports from Irian Jaya of their 
success, I've recently been in the pro- 
cess of designing an improved version. 
The equipment І build is AC only and is 
completely self-contained. 

Russell E. McCord, Micro Hydro Co., 
Zanesville, Ind. 


Bad news on Bike-Driver 


In February, 1976, you reported on an 
electric cone drive for bicycles called 
the Bike-Driver by Clair Tiede of Troy 
Cycle Corp., Box 227E, Rte. 3, Mukwon- 
ago, Wis. | attempted to contact Tiede 
through that address but got no re- 
sponse. Could you tell me where | can 
get in touch with him, when | can order 
a Bike-Driver, or where | can obtain the 
American-Bosch permanent-magnet mo- 
tors he used? 

A. J. Brault, Duarte, Calif. 


Mr. Tiede tells us he has a file cabinet 
full of unanswered letters from PS 
readers; unanswered partly because he 
simply can't begin to handle this much 
correspondence, but mostly because he 
hasn't anything helpful to say—right 
now. His problem is liability insurance, 


purpose. Continued 
i Are You Moving Soon? Name 
f you are planning to move, 
ATTACH © please notify us 8 weeks in 
LABEL advance and we'll make Rew Address 
HERE Sure your subscription 
moves with you. Please use 
his form and attach your City State Zip Code 
magazine address label. 
Moving Date 


And of the two, our tree Home 
Valuation Program is the easier, 
simpler and more pleasant way to 
discover the cost of rebuilding 
your home. 

i It's designed to help you deter- 

j mine rebuilding costs today. Be- 
cause if you're depending on last 
year's insurance coverage to pro- 
tect you this year, you may be play- 
ingwithfire.Inflation has increased 
construction costs significantly. 

Just pick up a valuation 

form at any participating In- 

t surance Store—fill it out— 
take it back and the agent 
will help you determine 


Home 
Valuation 
Program 


what it would cost to rebuild your 
home. While there's no substitute 
for a professional appraisal, this is 
one of the best ways we know for 
you to get a realistic estimate of 
your home's reconstruction cost. 

Itcostsnothingto find out if your 
homeis protected properly. So pick 
up a Home Valuation Form at an 
Insurance Store, fill it out and re- 
view it with the agent. He can tell 
you how, much protection you 
need now, not last year 
or the year before. 


"featuring 


ac From Subsidianes of The Continental Corporation — 


The Konica C35-EF is a pro-feature camera 
that's as easy to use as an instant-load. It sets 
exposures automatically. And it's the first 

35 with a built-in electronic flash. 

The C35-EF has a professional quality 
ens. No wonder people ѕау: “Тһе lens 
alone is worth the price? 

See the C35-EF at your Konica dealer. 

Or write for full details to: 

Konica Camera, Dept 5203, 
Woodside, New York 11377. 


1077 SOuthwind 
“BEST INVESTMENT” 


The 1977 Southwind is a full size, no nonsense family motor home for families 
on a budget. Available in five models from 21' to 28’ long, each has all basic 
equipment on board for pleasurable vacations. If you're ready for a "best 
investment," select a rear stateroom, side bath or entertainment center plan. 


you to make South- 
wind your choice. 


Model J-25' 


Families like yours will like 
the rear bunkhouse and 
Spacious bath. Sleeps 4. 
Available now from 
Southwind dealers. 


Please send me a free, full-color 
* brochure on Southwind Motor Homes. 
FLEETWOOD Dept. PS6 
ENTERPRISES. INC. Name 
Р.О. BOx 7638 с 
Riverside, CA i 
92503  City&State 
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[Continued] 


which is very hard for a first-time maker 
of a new product to obtain. Alternatively, 
he'd like to find a manufacturer who 
would build the Bike-Driver on a basis 
satisfactory to him. To date, he hasn't. 


FLIR's limitations 


Your May article on the B-1 describes 
how its FLIR [Forward-Looking In- 
frared] system can see through 15 miles 
of heavy smoke and then asks, “What's 
a little ground fog during landing when 
FLIR can cut through smoke like that?” 
Speaking as one who has had extensive 
experience with FLIR as a field engineer 
for one of Hughes' competitors, | be- 
lieve that question should be answered. 
Southern California, where the smoke 
test was made, is an ideal area for the 
use of FLIR. FLIR is very effective in a 
dry climate and can penetrate dry smog 
well. However, as humidity increases, 
FLIR's effectiveness falls rapidly, be- 
cause the water vapor absorbs the tar- 
get's infrared emissions. Thus, FLIR is 
almost totally blind in a dense water-va- 
por fog. 
David A. Norsworthy, Plano, Tex. 


Hand-tighten? No way 


Walter Koehler, in his article on auto- 
mobile filters [March], states: “Then 
hand-tighten the oil filter according to 
instructions on the label or carton.” 

| am a reasonably strong person, and 
it was obvious to me that | could not 
follow the manufacturer's instruction to 
tighten oil filters without using a filter 
wrench. 

1 have seen Mr. Koehler's ''hand- 
tighten” admonition in many articles, so 
| wrote to Purolator, a large and respect- 
ed filter manufacturer. The answer | 
received emphasizes that it is imperative 
that a filter be properly tightened; two 
very strong hands—or a filter wrench— 
will be necessary to prevent leaks, 

| think it's about time the "'hand- 
tighten” myth was put to rest. 

Howard T. Atlas, Massapequa, N.Y. 


Face shield and safety glasses 


I thoroughly enjoyed Mack Philips’ arti- 
cle, "Essential Workshop Insurance: 
Eye/Face Protectors" [May]. | vote for 
more such homeowner safety articles. 

I'd like to point out one item that 
needs some further explanation. When 
face shields are used, safety glasses 
should also be used (those meeting 
ANSI 287.1-1966), since face shields 
are not constructed to take the place of 
industrial safety glasses. 

Robert K. Lentz, Safety Consultant 
Employers Insurance of Wausau, 
Milford, Conn. 


Correction. The item on a computer 
composer [What's New in Electronics, 
April] gives a wrong address. For infor- 
mation on the Musecom Il, contact Jim 
Troxel, Musecom Ltd., 7718 Paseo del 
Rey, Suite 8, Playa del Rey, Calif. 90291. 


President. А whole new class of CB radio. Еа, 


First class. variable mike land ANL on our least 
With 40 channels and all the gain and our expensive units. 
oower the law will allow. sophisticated | \ Maybe а 
Every single President radio is compression | mI President is more CB 
Ithoroughly tested to make sure it circuit for a than you bargained 
eworks perfectly before it ever gets out new standard of CB talk power for. But then...isn't that what 
oof the factory. And every President comes with makes a bargain? 
Every President model is a little something extra for its price. 
sengineered with quality features like Like 100 mm digital channel readout PRESIDENC 
Tamen to be the very best. 
esdent Electronics Inc 


Мар Hale Avenue - irvine, CA YENA CT) 55527385 
In Canada: Lectron Radio Sales Ltd, Ontario 
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Warning: The Surgeon General Has Determined — ERES —— 


That Cigarette Smoking Is Dangerous to Your Health. 


laste your first low tar cigarette 
with nothing artificial added. 


Feel the Real taste difference. 


Your cigarette enhances its flavor Of course Real's menthol is fresh, 
artificially. АП major brands do. natural. Not synthetic. 
New Real does not. It doesn't need to. You get a rich, satisfying smoke. 
We've discovered the way to keep Taste you can feel. Full, natural taste. 
natural taste in, artificial out. So taste your first low tar natural 


- All the taste and flavorin Realisnatural. cigarette. Taste Real...smoke natural. 


<9 mg. "tar". 0.8 mg. nicotine ‘av. per cigarette, by ЕТС method. 


жашы E 


HEATING SYSTEM 
(RETURN LINE) 


HEATING SYSTEM —2 GS 
(SUPPLY LINE) 


Free home heating w 


from а 


car-engine " 


furnace 


By DAVID SCOTT 


Heat your home with an ordinary 
car engine—and generate electricity 
as a bonus? That's the energy-con- 
servation scheme Fiat is proposing 
for Italian houses. Instead of a cen- 
tral heating furnace, a little 45-hp 
engine sits in the basement. The 
engine is enclosed in an insulated 
cabinet, together with four heat ex- 
changers and an AC generator. 
Fiat calls it “Totem” (Total En- 
ergy Module), and figures that just 
100,000 of them could save Italy 
500,000 tons of imported oil a year. 
And fuel for the Totems would cost 
the households nothing. The AC 
generator, wired into the local 
power supply, would pay the bills. 
Here's how the system works. 
The engine, a standard 903-cc four- 
cylinder unit from Fiat's 127 hatch- 
back, is modified to run on methane 
or coal gas. It drives a 15-kw syn- 
chronous alternator at a constant 
3500 rpm, so combustion is nearly 
complete and emissions are low. 
An engine-driven pump circu- 
lates water for a home's space-heat- 


nm FEED 


ENGINE ена г 


GENERATOR 
HEAT EXCHANGER 


ing radiators through four heat ex- 
changers. These are piped together 
in series in order of increasing tem- 
perature. They recover most of the 
waste heat from the generator, en- 
gine coolant, crankcase oil, and ex- 
haust system. 

The engine runs intermittently, 
with on and off periods thermo- 
statically controlled according to 
water temperature, just as with a 
conventional furnace. The house 
draws electric current from an out- 
side grid, not from the small alter- 
nator, so there’s no power break 
when the engine shuts down. And 
the electric generator doubles as a 
motor to restart the engine. In sum- 
mer, when heating is not needed, 
the rig closes down completely and 
can have its annual service or over- 
haul. 

The Totem’s efficiency is more 
than 90 percent, comparable to a 
good oil-burning furnace. The only 
losses are in the cooled exhaust— 
less than 10 percent. 

Such a module could fully heat a 
small multiple 
dwelling with four 
900-sq.-ft. units. 
‘Two or more mod- 
ules could Бе 
coupled together 
for larger build- 
ings. And the 
electricity gener- 
ated could actual- 
ly earn money for 
the customer. 

In the self-fi- 
nancing scheme 
envisaged by Fiat 
in a cooperation 
with the Italian 
Utilities Board, 
each Totem would 
deliver power to 


EXHAUST HEAT EXCHANGER 


ЕНЕ 


CRANKCASE 
HEAT 
EXCHANGER 


COOLANT 
HEAT 
EXCHANGER 


NOISE-AND-HEAT- 
INSULATED CABINET 


Water for home heating is pumped 
through heat exchangers in a modified 
Fiat engine that serves as a furnace. 


output and pay for it at the going 
kilowatt-hour rate. The income 
should cover the cost of the gas con- 
sumed by the Totem. 

Fiat foresees no technical prob- 
lem in wiring thousands of inde- 
pendent Totems into the grid. Even 
without any load, the 50-Hz alter- 
nator keeps to within 0.5 Hz of its 
natural synchronous frequency. But 
with the stabilized current of the 
power grid imposed on it, the unit 
is precisely locked into the national 
line frequency. No other regulator 
or governor would be necessary. 

One obvious advantage of Totem 
over an ordinary furnace is that it 
pays for its own operation. And un- 
like other alternate-energy schemes 
such as windmills and solar panels, 
Totem is based on established tech- 
nology and mass-produced parts. 

But Totem also makes energy 
sense, Fiat claims. It compares the 
total-energy concept to a mountain 
reservoir: Without a hydroelectric 
plant in the dam, you waste the en- 
ergy potential of the falling water 
used for irrigation or piped water 
supplies. In the same way, it’s 
wasteful to burn fuel only for its 
heat when you can also generate 
electric power. 

Capital and servicing costs would 
be higher than for an equivalent 
furnace, Fiat says, but the fuel re- 
bate could give a break-even figure 
after a few years of operation. The 
giant automaker has ample unused 
capacity for building engines and 
electrical equipment, so it could 
keep production costs low. Fiat has 


Engine's electric outlet, pointed outby the local power already made 10 prototype Totems, 
author Scott, will feed power generated System. The elec- and four are now installed in Ital- 
by alternator back into local power sys- tric company ian apartment houses for perfor- 


tem. Electronic controls are behind Scott. would meter this mance and noise tests. us 
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The legend continues... 


The Mercedes-Benz 280SE Sedan: 
Heir to a Classic. 


This obvious heir to the legend- 
ary Mercedes-Benz reputation 
for се has the look and 
size of the classic 450 Series 
Sedans— with the performance 
of a most unusual fuel-injected 
6-cylinder engine. 


The 280SE ("SE" for Super Ein- 
spritz, or injection) is powered by the 
only fuel-injected | double-overhead 
camshaft, six-cylinder engine available 
in the United States. It uses a simpli- 
fied Continuous Injection System for 
injecting fuel that offers distinct ad- 
vantages over delicate electronic 
injection systems. 

The system automatically com- 

nsates for weather conditions, engine 
oad and altitude—and meters pre- 
cisely the right amount of fuel to the 
engine at precisely the right instant. 


The engine to which the CIS fuel- |, 


injection system is wedded is the 
famous 6-cylinder Mercedes-Benz 
double-overhead camshaft power plant. 
The double-overhead camshaft con- 
figuration provides smoother engine 
operation at all speeds and eliminates 
the need for pushrods and lifters. 


Suspense-free suspension 


The advanced front suspension system 
of the 280SE derives from the famous 


Trunk — 18.2 cubic feet of usable space. 


C-111 high-speed research vehicle. It 
аз many advantages: Extremely pre- 
cise steering control with instant 
response, almost no tilting of the car 
in comering and braking, straight-line 
control under heavy braking and rough 
toad conditions, and better road- 
holding ability under all conditions. 
Matched to the remarkable fully 
independent front suspension is a fully 
independent rear suspension that does 
its share in creating the 280SE’s in- 
comparable roadability. It helps elimi- 
nate the suspense you may have experi- 
enced in rigid-axle cars. 
The 280SE Sedan maneu- 
vers full left to full right in 
just 2.7 turns of the steer- 
ing wheel. Its precisely 
engineered power-assisted 
linkage, coupled with a 
zero-offset steering mecha- 
nism, ensures the 280SE's 
driver of exquisite maneuverability 
and tautly controlled handling in any 
road situation. 
Mercedes-Benz pioneered the use 
of dual-circuit power disc brakes on all 
four wheels, starting in 1968. In the 


The 280SE: Subtle dimensions in a 6-cylinder sedan. 


280SE Sedan, the front disc brakes are 
internally ventilated. 


The look of a leader 
As with all Mercedes-Benz cars, both 
exterior and interior of the 280SE have 
a distinctive elegance that bespeaks 
leadership. The elegance derives natu- 
rally out of the car's engineering; it is 
not imposed. 

Everything fundamental to your 
safety and comfort is standard with the 
280SE; Mercedes-Benz has never 
viewed these most important factors 
as “optional extras.” That is because 
Mercedes-Benz engineers create only 
cars that are totally integrated engi- 
neering designs—from their power 
plants to suspension and steering to 
dashboard instruments. 

Arrange a drive soon with an au- 
thorized Mercedes-Benz Dealer. It may, 
we suggest, spoil you for any other 
luxury sedan. 


Mercedes-Benz АУ) 


Engineered like no other car 
in the world. 


Our Hellcat 4 Model 559 
trunk-lip mount CB mobile 
installs easily with just two set 
screws. No holes to drill. 
No complicated instructions. 
No special tools. 


It comes complete and 
factory pretuned for opti- 


©1977 Hy-Gain 


mum performance. So there's 
no tuning required. Ever. 
Allittakes is a few minutes 

and you have a 

professional looking, high 
performance antenna ready 
to roll with a strong stainless 
steel whip and special 
low-profile base. 

The Hy-Gain 559 mobile. 
Just one of our many high 
performance CB antennas. 
See them all at your 
CB dealer. Or write our 
Department MM. 


Hy-Gain Electronics Corporation / 8601 Northeast Highway Six / Lincoln, NE 68505 
Hy-Gain de Puerto Rico, Inc. / Box 68 / Naguabo, PR 00718 
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PERSONAL-USE REPORT 


XLR-3000 rechargeable shaver is shown 
in author's hand. It gave him a close, 
clean shave. 


Close shave 


Remington claims that its new 
XLR shavers will cut most beards 
so closely and comfortably that 
even blade users will be satisfied 
with the results. 

How so? The maker says two 
small-radius foils follow facial con- 
tours closely to provide double cut- 
ting action in one pass. Another 
special cutter picks off stray, long- 
er hairs, and a switch-actuated trim- 
mer takes care of sideburns. 

Does it perform as claimed? I 
tried the deluxe XLR-3000, the re- 
chargeable version that sells for 
$45, and found it produced an ex- 
tremely fast, extremely close shave. 
The twin, narrow foils seem to have 
a real advantage in tight spots such 
as the chin. 

Remington (60 Main St., Bridge- 
port, Conn. 06602) also offers two 
plug-in models: the XLR-1000 
($33) and the XLR-2000 ($38).— 
R. L. Stepler 


Remington's secret: twin cutting heads 
behind two flexible thin foils, and a sep- 
arate cutter for stray hairs. 


Consumer Reports thinks you should know: 


1O of the best... 
and 1O of the worst... 
used car buys for 1977. 


Before you buy a used car, 
check 10 we rated among 
those least likely to give you 
repair problems. 

For mechanical reliability we pick: 

0 1974 Buick Century V8 

O 1975 Chevrolet Chevelle V8 

O 1976 Chevrolet Impala 

0 1976 D: 
0 1975 Dodge Colt 

О 1973 Dodge Dart 6 

0 1975 Ford Maverick 6 

0 1975 Mercury Marquis 

0 1974 Peugeot 504 (Gasoline) 
CJ 1976 Toyota Corolla 


And 10 among those most 
likely to give you repair 
problems. 

For mechanical unreliability, we pick: 
D 1975 AMC Hornet V8 

0 1973 Audi 100LS 

D 1974 Chevrolet Corvette 

0 1974 Fiat 128 

0 1974 Ford Mustang II, V6 

D 1973 Jeep Wagoneer 

D 1974 Oldsmobile Toronado 

D 1975 Pontiac Astre 

0 1975 Saab 99 

0 1974 Volvo 240 Series 


Consumer Reports gives you 
the information you won't 
hear from car dealers. 

Today's used car lot is no place to be on 
your own. 

Without help, you could find a "bargain" 
that might spend as much time in a repair 
shop as on the road. 

That's why Consumer Reports evaluates 
used cars annually by a rigorous 
Frequency-of-Repair study of over 
165,000 cars. Using the same tough 
standards we apply to testing new cars, 
expensive appliances and home 
products. And evaluating services like 
banking and insurance. 

We also rate the new 1977 cars. Besides 
Predicting their incidence of repair, we 
unfold techniques that will enable you to 
make a better deal. And show you how to 
save on auto loans. 

Consumer Reports is the nonprofit, 
reader-supported magazine of 
Consumers Union—the nation's leading 
independent organization for testing and 
rating consumer products and services. 
We don't accept advertising from anyone. 
We buy what we test at the same stores you 
do. No "free samples” from manufacturers. 


E 


Five facts our readers learned 
that you could have used: 

1. Pepperidge Farm Whole Wheat Bread 
was rated lower in nutritional quality than 
Wonder Enriched White Bread. 

2. Pizza Hut's 10" Supreme pie gave 

us the most nutritional buy out of eight 
fast-food meals we tested ... Arthur 
Treacher's Fish 'n Chips the least. 

3. Bounty may be a “quicker picker 
upper” than lower-priced paper towels. 


But you may be able to handle most of 
your clean-up jobs with the cheapest 
towel you can find. 

4. Meanwhile, that much-squeezed-on- 
TV bathroom tissue that touts its softness 
whittled 150 sheets off each roll. (Once 
again, the customer gets squeezed.) 

5. Two banks can advertise the same 
interest rate for your savings account. But 
one pays only $44.93 for the same period 
for which the other pays $75.30. It's how 
they calculate your interest that counts. 
(And some of the biggest banks in the 
country are the stingiest.) 

A lot of companies may not like what we 
have to say. 

But remember, those same companies 
spend millions of dollars a year on ads 
and TV commercials for their products 
and services...so they can give you the 
facts that serve their interests. 

Shouldn't you spend just $11 a year on 
Consumer Reports—so you can get the 
facts that serve your interests? 


Subscribe now and get the 
1977 Buying Guide Issue free. 
New subscribers will receive a free copy 
of our 1977 Buying Guide Issue, 416 pages 
covering more than 2,000 products by 
brand name and model number. 

And that's not all. See details of the 
money-saving offer below. Then mail the 
card or coupon. You save $9.50 now and 
save even more when you start using the 
buying guidance in Consumer Reports. 


ра ас Uu EE - DEED л 
Save $9.50 on this CONSUMERS UNION 
introductory offer to publisher of Consumer Re, 1А-66 


new subscribers 


11 regular monthly issues of 
Consumer Reports 

(newsstand price, $1 each), 

total newsstand price ....$11.00 


Orangeburg, New York 10962 
Please send free copies of the 1977 Consumer Reports 
Buying Guide Issue, and the 384-page book, The 
Medicine Show. Enter my subscription to Consumer 
Reports for a year at $11.00, including the 1978 Buying 
Guide Issue when published. 


The 1977 Buying Guide О Paymentenclosed С Bill me, please 
Issue, single copy price . . .. : 3.00 pes 
The 1978 Buying Guide 
Issue, single copy price .... 3.00 Name 
Plus, our 384-page guide 
Address. Apt.No.. 
The Medicine Show, price . -3.50 
Total Value ... 2050 | су 
You Pay Only . 11.00 
You save $9.50 State Zip. 


Save more. Check if you prefer: 
C 2 years—$20 (save $14.50) 
C13 years—$27 (save $21.50) 

Please allow 3-6 weeks for delivery. Refund of unused portion of 


Se \ subscription guaranteed if you wish to cancel for any reason. 
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Pressurized 


sprayer 


doesnt need a propellant 


By HERBERT SHULDINER 


If you've kicked the spray-can hab- 
it because of the controversy over 
what fluorocarbon propellants do 
to the earth's ozone layer, you may 
soon be able once more to enjoy the 
convenience of pressurized sprayers 
without fear. 

The reason: a remarkable new 
self-pressurized — continuous-spray 
system that doesn't need propel- 
lants to deliver a fine mist of hair 
spray, deodorant, insect repellent, 
or numerous other products. 

The Selvac spray system uses an 
elastic bladder to contain the prod- 
uct to be dispensed. As it's filled 
at 20 psi, the bladder expands, re- 
taining the liquid under pressure. 
When you depress the delivery but- 
ton, the product comes out in a 
continuous fine spray, comparable 
to that delivered by a propellant. 
The bladder retracts as the prod- 
uct is dispensed, keeping the re- 
maining portion under pressure. 
About 98 percent of the product 
will be delivered before the con- 
tainer needs to be discarded. 

Because no propellant is used, 
the container's skin doesn't have 
to be pressurized and made of steel. 
Selvac containers can be made of 
plastic or even paper. The system is 
made by Plant Industries, Inc., Box 
396, Nashau, N.H. 03060. us 
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Empty Selvac bladder is shown above. 
The product is contained inside a butyl- 
rubber membrane. This in turn is sur- 
rounded by a spandex sleeve. 


Strange-looking spray “can” (left) is 
actually a flexible bladder. It goes in an 
outer container as shown in cutaway be- 
low. Because system is self-pressurized, 
it can be punctured without danger of ex- 
plosion that would occur in can with 
propellants. Shelf life is about two years, 
the company claims. 


/ 
NYLON / 
VALVE BODY 


NYLON 
RETAINING 
RING 


When filled, the Selvac bladder expands 
to take in entire load. When spray but- 
ton is depressed, the inner membrane 
and spandex outer skin retract as one. 


Here is an extraordinary kind of 
oil thats been run 15,000 miles, 
topping it off only as necessary. 
It's Mobil 1. 

We ran Mobil 1 in a police car 
for 5,000 miles (high-speed 
highway driving). Then we took 
that same oil and ran it another 
5,000 miles in a taxi (tough, 
short-haul driving). Then we took 
the same oil and ran it another 
5,000 miles in a Cadillac (regular- 
driving). Then we tested that used 
Mobil 1 and found it protected the 
engine as well as brand-new 
regular oil. 

(By "regular oil" we mean the 
kind of high-quality conventional 
motor oil that is used in most cars 
in this country.) 

We've also tested Mobil 1 in 
fleets of cars — police cars, taxis, 
cars of many makes. We've torn 
down alot of engines run on 
Mobil 1 and examined their parts. 
The story is the same: nothing 
beat the protection offered by 
Mobil 1. 

HOW COME IT'S SO GOOD? 
Mobil 1 is a synthetic oil. We build 
itupbitbybitfroma2-carbon 


moleculeintolong carbon 
chains. These snaky 
chains slide ove 


each other 


easily, so the oil is superslippery. 
That's what makes Mobil 1 
asuper-lubricant. 

What's more, Mobil 1 is a highly 
dispersant oil. A lot of harmful stuff 
stays suspended in the oil where 
it can't damage the engine. 

IT COSTS MORE 
BUT IT'S WORTH MORE. 
It costs a lot more to make a 
synthetic oil like Mobil 1. So you 
pay more for it. 

But—Mobil 1 lubricates, pro- 
tects, keeps engine surfaces clean 
better than regular oils. It helps 
maintain the engine in top shape 
and prolong its life. 

With its low viscosity and high 
lubricity, your engine doesn't have 
to fight drag and friction as much, 
so it delivers more power to the 
wheels. You get better mileage: 
the average car will get up to 10 
miles more per tankful with. 
Mobil 1. 

You get better 
protection in the 
hottest 


AFTER 


heat and the coldest cold. In 
sub-zero weather, Mobil 1 doesn't 
thicken nearly as much as regular 
oils. Since it stays liquid, you get 
easier starting in freezing cold. 
And —even though you may 
prefer to change your oil more 
frequently—you can go 15,000 
miles between oil changes with 
Mobil 1. (New car owners should 
follow warranty 
requirements.) 
Mobil 1 is the 
oil of the future, 
and when you try 
it yourself you'll 
know why. 
THE OILTHAT SAVES YOU 
OILCHANGES 2 
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15,000 MILES 


THIS OIL WILL STILL 
PROTECT YOUR 
ENGINE. 


BOATING BEAT 


By BOB BLACK 


An angler and an outrigger 


Two new boats introduced late in the 
season seem worthy of noting. The 
Angler V-22F center-console fisherman 
(above) is designed for the offshore 
sport, and her eight-foot beam makes 
the boat trailerable. She will take up 
to a 200-hp outboard; optional equip- 
ment includes a tuna tower and a fight- 
ing chair on the bow's casting deck. 
The builder is Angler Boat Corp., 4450 
N.W. 128th St., Miami, Fla. 33054. 

The Kalia CT 16-foot outrigger sail- 
boat (below) is reported to be the larg- 
est cartoppable day sailer on the mar- 
ket, as well as the only production 
outrigger currently available on the 
U.S. mainland. Made by Banshee Inter- 
national, Inc. (12186 Winton Way, 
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Los Altos Hills, Calif. 94022), the out- 
rigger weighs 225 pounds, carries 92 
sq. ft. of sail, has a beam of eight feet, 
and sells for $1650. She takes up to 
three people, and she's fast. 


In-water shows 


Over the past few autumns, the phe- 
nomenon of the in-water boat show, 
where you can see boats in their nat- 
ural habitat, has graced marinas around 
the country. It was an idea whose time 
had come, and not only will there be 
more of them this fall—they'll be big- 
ger. 

There's sound reasoning in these 
shows—both for the marketer and the 
buyer. First, the boating-model year 
(as with cars) starts in the fall. For the 
prospective purchaser, the opportunity 
is there to wheel and deal on leftover 
‘77 models, which the dealers want to 
unload in order to bring in the 1978's. 
And if you don't want to take deliv- 
ery on one of the new '78 models until 
spring, a good bargain can be struck. It 
gives the manufacturer time to build the 
boat, and it gives him an idea of what 
models will go well. It saves you the 
cost of hauling and wintering your old 
craft. Then you carry the catalog around 
all winter to show your friends—instead 
of the yard bills. 


Safe boating 


According to the Coast Guard, boating 
safety is on the rise. Statistics for last 


year show a dramatic drop in fatalities 
(from 16.6 to 14.2 per 100,000 boats), 
and this trend will continue, even 
though more people are taking up the 
recreation. 

Rear Admiral David F. Lauth, chief 
of the USCG Office of Boating Safety, 
credits increased educational efforts. He 
adds that improved construction stan- 
dards will have an increasing, positive 
effect on boating safety. 

A word of caution for those plan- 
ning late-season boating in areas par- 
ticularly hard hit by last winter's deep 
cold: Keep an eye out for pilings torn 
loose by the ice. As summer progresses, 
these pilings will become more and 
more waterlogged and some will be 
submerged. They will be hard to see, 
and dangerous to hulls and props. In 
areas where pilings may still be in the 
water, a lookout is advisable in the 
bow or foredeck. Also, slower speeds. 
You'll save fuel—and possibly your hull. 


On heads and holding tanks 


New laws have been in effect since 
January 30, and most boat people 
know what they are. If you're in doubt, 
check with a local marine dealer and 
tell him the year your boat was made. 

But much has been written recently 
about town, state, and federal regula- 
tions as to what type of head must be 
on a boat and who has powers to reg- 
ulate this. To clarify the matter of hold- 
ing tanks (and there have been many 
rumors saying some states demand 
them), we quote part of a communica- 
tion from Commander R. F. Eiden, act- 
ing chief, USCG Marine Environmental 
Protection Division, Washington, D.C. 
While any state may apply to the EPA 
for the right to prohibit discharge of 
boat sewage (treated or not) into its 
waters, "the federal government does 
not require holding tanks or any other 
no-discharge device on any waters 
and no state may require any specific 
devices.” 


Short takes 


€ Peter Stevenson, who occasionally 
writes for PS (plans for his newest 
boat will be offered in next February's 
issue), is the author of Sailboats You 
Can Build, a low-budget, no-nonsense 
approach to sailing. It's a step-by-step 
guide to construction of a 14-foot 
mini-skipjack, 14-foot catamaran, or 
12-foot lake scow. There are plenty 
of pictures. It's published by Chilton 
Book Co., Radnor, Pa., at $9.95. 

€ The second edition of Boat Carpen- 
try (repairs, alterations, and construc- 
tion) by Hervey Garrett Smith, covers 
the skills, materials, and tools em- 
ployed in working with wood and fiber- 
glass. It’s published by Van Nostrand 
Reinhold in soft cover at $4.95, and 
has been thoroughly revised and up- 
dated. 

€ Add New Hampshire, New York, 
Tennessee, and Texas to the growing 
number of states interested in legis- 
lating maximum noise levels for mo- 
torboats. us 


magazine put the 
76 TR7's cornering 
power in the same 
league as the Lotus 

Europa's and the Ferrari Dino's. 

This year, we improved it. By lowering 
the suspension and adding wider steel- 
belted radials. 

After the TR7's first year of Sports Car Club 
of America competition in 76, it is a divi- 
sional champion. This year, we improved the 
champion with a five-speed transmission as 


standard equipment. 
pc << And for those who prefer not to 
OW shift, now we offer an optional 
hed) automatic. (Not available in Cal.) 
Car and Driver said: "The 76 
TR7's strong suit is comfort. The 
fin 1 cockpit is spacious (wider than 
\ either a Corvette's or a Z-car's) 
..-every dial is visible.’ Motor 
Trend called it: "One of the most 
comfortable two-seaters we've 
experienced.” This year, we've 
improved on that with a choice of a smart 
new tartan plaid interior in addition to the 
solid brushed cord nylon with color coordi- 
nated moulded pile carpeting. We've even 
included a handy rally light to accommodate 


Motor Trend 


rp. 


either passenger or driver. 
Last year, the TR7 broke all our 
sales records. This year, we'd like to 
improve on that, too. But that's up to you. 
The New Triumph TR7. The improved 
shape of things to come. 
For the name of your nearest 
Triumph dealer call: 800-447-4700. 
In Illinois call: 800-322-4400. 
British Leyland Motors Inc., 
Leonia, N.J. 07605. 
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Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health 


Kings, 16 mg. “tar,” 1.0 mg. nicotine, av. per cigarette, ЕТС Report Dec. '76 GBAWT Co. 
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More Tobacco 
& Less*Tar 


...than 
Winston or Marlboro. 


Instead of using stronger to 
Viceroy uses more* tobacco 
than Winston or Marlboro. 
The result is a mild, full 
with an extra satisfying ta 
And yes, lower ‘tar’ 
Winston or Marlboro. 


1. DURING 1976, VICEROY KINGS HAD, BY WEIGHT, 22-35 MGS. MORE TOBACCO THAN 
WINSTON KINGS AND 40-52 MGS. MORE TOBACCO THAN MARLBORO KINGS 
(AVERAGE PER CIGARET 

2. VICEROY HAS A UNIQUE. TAGED-BLEND OF NATURALLY LOW ТАВ” TOBACCOS AND A 
SPECIAL PROCESS THAT ALLOWS THE USE OF MORE PARTS OF THE TOBACCO LEAF 


Э; 
wer ‘tar’ blend 


d cigarette 


THAT ARE LOW IN ТАН: (VICEROY 16 MGS. TAR: WINSTON 19 MGS. ТАН: MARLBORO 
IS MGS TAR AVERAGE FER CIGARETTE FTC REPORT. DECEMBER. 1976 


SCIENCE NEWSFRONT 


BY ARTHUR FISHER 


Ultrasensitive antenna 


This new radio antenna, designed by Bell 
Telephone Laboratories, is being used by 
Bell Labs engineers at Crawford Hill, 
N.J., to design communication-satellite 
systems of the future. The research an- 
tenna is one of the most sensitive in the 


world, a result of the precise machining 
of its 23-foot-diameter-dish reflector and 
an offset subreflector that permits a clear 
path to the antenna's receiver. It is moni- 
toring the highest-frequency signals ever 
beamed continuously to Earth from orbit- 
ing satellites—19 gigahertz and 28 giga- 
hertz respectively—from a pair of satel- 
lites in orbit 22,300 miles above Earth. 
(The satellites are part of a domestic 
telecommunications system jointly oper- 
ated by AT&T and GTE Satellite Corp.) 
Current satellite systems operate at fre- 
quencies of four and six gigahertz. High- 
er-frequency signals, like the ones being 
beamed experimentally to the Bell Labs 
antenna, carry far more information, but 
are prone to interference from atmo- 
spheric disturbances such as heavy rain 
and ice crystals. The new antenna can 
pinpoint the effects of such interference 
and help engineers design systems that 
can circumvent or compensate for it. 


Artificial blood vessels 


Researchers at the University of Utah 
have developed a new polyurethane ma- 
terial that may enable surgeons to re- 
place small blood vessels with artificial 
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implants. Since the 1960's, vascular sur- 
geons have used grafts made from poly- 
ester or other materials for the replace- 
ment or repair of larger blood vessels, 
but most attempts to replace small ves- 
sels—narrower than six millimeters— 
have failed within a few days. Working 
under a National Science Foundation 
grant, the Utah team successfully im- 
planted the new polyurethane grafts in 
dogs. The hope is that surgeons using 
the new material may have more and 
better options available in treating the 
thousands of patients who need opera- 
tions for bypassing blocked vessels or 
replacing damaged veins. 


Laser writing 


You would never guess the identity of 
the near-invisible object being held by 
the tweezers in this picture below. 
Ready? It's a gallium arsenide laser: a 
chip only 200 micrometers wide by 400 
micrometers long (200 micrometers is 
about twice the diameter of a human 
hair). The solid-state laser produces a 
continuous-wave beam of up to 25 mil- 
liwatts, enough to “write” characters, 
in the form of tiny spot patterns, when it 
is focused on a liquid-crystal material 
sealed in a flat glass cell about the size 
of a 35mm slide. The characters are 
then projected for viewing onto the rear 
of a translucent screen, magnified 25 
times to about the size of pica-typewriter 
letters. 


The experimental laser-writing ter- 


minal was developed by scientists at the 
San Jose Research Laboratory of IBM. 
It's hard to see in our picture, but on the 
display screen (in the background), the 
characters are crisper and easier to read 
than those in TV-like cathode-ray-tube 
displays. With further development, IBM 


believes, this new information-display 
technique may supplant the CRT in cer- 
tain computer applications. 


Sea serpent to store oil 


The U.S. Navy is experimenting with a 
curious, snake-like rubber bladder to see 
whether it can be used to store oil in the 
open ocean, in support of Navy and Ma- 


rine Corps amphibious operations. Called 
a Dracone, after a Greek word for ser- 
pent, the 220-foot-long bladder has been 
tethered to a mooring in open waters off 
Ventura County in southern California 
and has survived 15-foot waves and 
40-knot winds. For the purposes of this 
test, which was conducted by the Navy's 
Civil Engineering Laboratory in Port 
Hueneme, Calif., the Dracone was filled 
with 126,000 gallons of water. In the 
photo, Navy divers are inspecting the 
partially filled bladder. The Dracone is 
commercially available from Dunlop, 
Ltd., in England. 


MHD progress 


ERDA announces that the world's first 
large superconducting magnet designed 
to be used in a magnetohydrodynamic 
(MHD) generator has been successfully 
tested at its Argonne National Labora- 
tory near Chicago. MHD devices must 
produce a strong magnetic field, through 
which a high-speed stream of hot, elec- 
trically conductive gas flows to generate 
electricity. The monster magnet at Ar- 
gonne, which must be cooled to roughly 
—452° F, weighs 45 tons and produces a 
magnetic field of 50,000 gauss. 


In vino virucide 


Two food virologists, Jack Konowal- 
chuk and Joan |. Speirs of Health and 
Welfare Canada, have discovered that 
wine can kill a number of viruses, in- 
cluding ones that cause various gastro- 
intestinal upsets. Red wine is far more 
effective than white. The finding sup- 
ports age-old folk wisdom about the ef- 

Continued 


The 
last battery 


This is the JCPenney Battery.The onethat long as you own your car. If it fails, return 
started a revolution in car batteries. it. We'll replace it free. Can your present 

It never needs water. It has more battery match all that? 
starting power than any other battery you Available only at JCPenney Auto Centers 
can buy. And it's fully warranted for as or catalog desks, $55.00 with trade-in. 


HOW MANY 
MILES 
SINCE YOU 
CHANGED 
ENGINE OIL? 


If it's been three thousand miles or over 
60 days, engine experts will tell you 
your oil has used up its additives and 
your engine is probably starting to col- 
lect gum and varnish. 


That means it's time for a RISLONE 
Engine Treatment. Time for adding RIS: 
LONE to clean out deposits before they 
start problems such as noisy valves, lost 
compression and power, oil burning due 
to stuck rings, overheating caused by re- 
stricted oil flow. 


RISLONE treats the engine, not the ой, 
Try a quart with your next oil change! 
And remember, it saves you the cost of 
a quart of oil. 


Send for your new copy of 
RISLONE LUBE TIPS. 32 
pages of information and sug 
gestions for better perform 
ance and care of engines 
Send 44 x 6% self addressed 
stamped envelope to The 
Shaler Company for your 
copy 


THE SHALER CO. 
Waupun, Wisconsin 53963 


In Canada: Warren Packaging Co. 
Ltd. - Scarborough, Ontario 


NEW IMPRO Без 


ISLON 


"MAY CAUSE ETE IRRITATION 
DANGER! errori rue 
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Science newsfront 


[Continued] 


ficacy of wine in avoiding the tourist's 
torment. "Use a little wine for thy 
stomach's sake...” 


Smallest Bible 


Although the debate over how many an- 
gels can dance on the head of a pin re- 
mains unresolved, we can authoritative- 
ly report that the world's smallest Bible 
now resides on a square of glass only 


five-eights of an inch on a side. This 
triumph of technology was achieved, 
after six years' labor and a cost of 
$65,000, by members of Micrometrology 
Laboratories, a Texas (where else?) firm. 
Every page of a King James Bible was 
reduced to a rectangle only 0.02 inch by 
0.012 inch, using a special Kodak high- 
resolution photosensitive glass plate. 
The pages are arrayed on the tiny glass 
chip in rows 50 pages across and 31 
pages deep: they can be read only with 
a 300-power microscope. Now, if we 
could get the Bible on the head of a 
pin... 


Indoor pollution could be 
worse than outdoor 


Do you breathe a sigh of relief when 
you leave the smog- or fume-laden air 
of city streets for the sanctuary of your 
home? Perhaps you shouldn't breathe 
too deeply. A new report, prepared for 
ERDA by scientists at the University of 
California's Lawrence Berkeley Labora- 
tory, warns that indoor air pollution is 
not only often overlooked, but is fre- 
quently worse than outdoor air pollution. 
And because most people spend far 
more time indoors than out, it could 
pose a larger public-health problem. 
What are the sources of air pollution 
inside homes and commercial buildings? 
Typical ones listed in the report are: gas 
stoves and furnaces, which generate 
carbon monoxide, nitric oxide, and ni- 
trogen dioxide; cigarette smoking, which 


contributes more carbon monoxide and 
other pollutants; aerosol spray cans 
that release fluorocarbons and vinyl 
chloride; and cleaning and cooking prod- 
ucts that yield various organic com- 
pounds. 

The LBL report, presented in May at 
the Fourth International Clean Air Con- 
gress in Tokyo, states: "The importance 
of indoor air pollution, only now being 
recognized, will ultimately have a large 
impact on the design of energy-conser- 
vation strategies for buildings . . .'' be- 
cause such measures usually require 
sealing buildings more tightly, and this 
could have a detrimental effect on in- 
door air quality. 

The authors of the study, Craig Hol- 
lowell and Gregory Traynor, measured 
levels of combustion-generated air pol- 
lutants in six homes in the San Francisco 
Bay area as the first stage in a long-range 
program. Additional studies will include 
field and laboratory tests of gas and 
electric stoves, heating systems, water 
heaters, clothes dryers, and other com- 
bustion sources. The scientists stress 
that additional research is needed to 
clarify how specific indoor pollutants af- 
fect human health. 


Mussel power 


A scientist at Battelle's Columbus Labor- 
atories is studying sea mussels in his 
quest for a waterproof, strong dental 


adhesive. Mussels secrete a substance 
that hardens in water and bonds them 


very tightly to rocks, wood pilings, and 
metals, as any mussel gatherer can testi- 
fy. In the photo, two mussels are held 
dangling from a third by three strands of 
the sticky, musscular stuff. Battelle's Dr. 
Dale P. DeVore thinks the project may 
eventually produce an adhesive that den- 
tists could use to fill small cavities, to 
cement metal or ceramic fillings in place, 
to mend broken teeth, and to attach 
orthodontic appliances. 05 


© Volkswagen of America, Inc. ` 


Bring your family in for a fitting. 


Is your family a crowd? Complete 
with kids, pets, luggage and endless 
awkward objects that need moving? 
Have we got an answer for you! It's 
the new 1977 Volkswagen Bus. When 
it comes to moving your family and 
trappings from here to there at low 
cost, there's nothing like the Bus. 

You see, the VW Bus is not only 
lots bigger inside than a mere sedan, 
it even gives you almost 70 percent 
more interior room than a full-size 
domestic station wagon. The Busis al- 
most van-size inside, but comfortable 
and beautifully finished. Comfort to 
us is not an option. 

The VW Bus is versatile with its 
space, too. For instance, if you want 


to do some really serious hauling, 
that big sliding door makes loading 
easy. And the rear seat folds down to 
give you extra cargo space. 

Yet for all its carrying capacity, the 
"77 Bus is pure Volkswagen when it 
comes to economy. 

It gets an estimated 28 mpg on the 
highway, and 20 mpg in the city with 
standard transmission in the 1977 
EPA tests. (Of course, your actual 
mileage may vary, depending on your 
driving habits, the condition of your 


Take the Bus. 


Тһе’'77( Вие. 


Bus, and whether you choose optional 
equipment such as an automatic 
transmission.) 

That's what makes the VW Bus 
such a great choice. No other vehicle 
carries so much family for so little. 

But that's still not all, by a long 
shot. Besides its practicality and its 
economy, the VW Busis alot of fun to 
own. And to drive. It has a spirited 
2-liter engine with electronic fuel in- 
jection and independent suspension 
onall four wheels. And the'77 VW Bus 
comes equipped with radial tires. 

So bring your family in to your 
Volkswagen Dealer for a fitting soon. 

We think you'll find that on you, 
the Bus will look good. 


Еч 


Муз нєт Stt 
LIQUID car Wat 


And for that carefully tuned engine you're so © 


particular about. This one’s Wm. Penn Motor Oil. 


Wm. Penn is as particular about the quality and | 


performance of our motor oils, as you are about the 


performance and protection of the automobile they i 


до into. Your automobile. 

The latest refining technologies, combined with 
100 years' experience, brings you the quality motor 
oils tough enough, durable enough, versatile 
enough to meet the increasing demands placed on 
your engine. 

Next change, specify Wm. Penn. And get 
everything you and your car want. 


Wm, Penn, 1882 Guildhaii Bldg. 
Cleve., Ohio 44115. 
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Fish-hook float 


When fish are cruising near the sur- 
face, the wake of your boat could 


spook them. New devices, inspired ;; 


by the water-skier's technique of 
keeping outside of a boat's wake, 
solve the problem by keeping hook, 
line, and lure out of the wake. 
Four fishing skis are shown be- 
low. Top is the Sea Skee (Willie 
Products, Box 532, Brookfield, 
Wis.), a plastic rig that has com- 
partments for water ballast. It has 
an automatic line release and a flag 
that rises if you get a strike. 
Below it (right) is a Trol-A- 
Plane—a flat board with fixed keel 
to steer it away from the boat. By 
Duffy Assoc., W. 152 N. 7124 West- 
wood Dr., Menomonee Falls, Wis. 
To the left is a miniature rig 
from Yellow Bird, Inc. (718 N. 
25th St, Box 664, Sheboygan, 
Wis.). Its small, plastic construc- 
tion carries a line up to 150 feet 
off the side of a moving boat. 
And the wooden Trip-Top Trol- 
ler (Box 688, Washburn, Wis.), 
bottom, can be used as an automa- 
tic outrigger that releases the line 
when a fish strikes or as a manual 
type.—Eldon Robbins 
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"There are 400 different 
jobs in the National 
Guard. And every one 
С of them helps some- 
= body. Including yourself." 
"People in the National Guard 
aren't just sitting around on their 
= hands waiting for things to happen. 
“They're fighting forest fires. And bat- 
f tling blizzards. Saving folks from floods. 
Even helping to rebuild schools. 
hd you'd better believe they're fighting 
r themselves, too. Learning skills. 
* earning to make life work. 
& "You сап learn any one of 400 dif- 
Merent jobs in the National Guard. 
And every One of them helps 
somebody. Including yourself. 
“The Guard needs you. 
The country needs you. 
“Се! your Guard up." 
August is Salute the 
Guard Month. 
Call 800-336-0423. 
Or your 
local recruiter. 


NEW IDEAS FROM THE INVENTORS 


ILLUSTRATIONS BY RAY PIOCH 


Overhead cable rails switch, assemble, and carry cars 


Straddling a railroad siding or right-of- 
way, this inverted U-frame would form 
an overhead trackway with power for 
both vertical cable-lifting and horizontal 
shunting of freight cars. It could assem- 
ble—and reassemble—trains for routing 


Extrusions speed construction 


Miters and interlocks on these extruded 
plastic forms would allow a few stan- 
dard sizes to be quickly assembled in 
various wall, floor, or roof arrangements 
for houses or commercial buildings. Fin- 
ished interior and exterior surfaces could 
be incorporated in the extrusions; mold- 
ed-in spaces would insulate the panels 
and form utility and service conduits. 


The following patents have been issued on these inventions: Switching 
Teaneck, N.. 
panels—No. 3,992,834 to. Marcello Valenzano, Flushing, N.Y.: 


rails—No. 3,861,315 to Albert Rypinski, 


to different destinations faster and in 
less space than a conventional switch- 
ing yard. It might be expanded for di- 
rect container-loading of ships. Or it 
could speed movement of passenger 
trains, trucks, buses in local travel. 


Trailer hitches to boat 


Adjustable to trailer a boat in either 
inverted or cockpit-up position, these 
slip-in, pin-locked wheels could be raised 
above water level when a boat is 
launched, and lowered to walk, haul, or 
tip the craft for cartop loading. Attached 
near the stern to sockets in the gun- 
wales, they'd take up most of a boat's 
weight and that of motor and gear. 


Calif. 


Extruded 
Lift-up 


7^ ао NI an NI). 


A-frame expands mobile home 


Hinged to fold flat against the roof and 
sides of a mobile home when it's in mo- 
tion, these panels would slant outward, 
lock into weathertight channels when 
the vehicle was parked on its site. Re- 
movable or sliding panels in the trans- 
portable "box" could extend floor and 
living space into the overhang. Prefab- 
rication, it's said, could lower the cost, 
speed erection of structures. 


Compact, foldable ladder 


Most collapsible tall ladders fold into 
rather bulky packages because each seg- 
ment must be as deep as the width of 
the side rail. In this design, the side 
rails swivel as the ladder folds into three 
parts, so that the total thickness of the 
collapsed ladder can be as little as the 
depth of the rungs. Quick-release latches 
make the ladder easy to fold. 


Pleated ladder—No. 3,861,499 to John Follett, Jr., Medford, Ore. 
Copies of patents may be ordered, by number, from the Commissioner 
of Patents and Trademarks, Washington, D.C. 20231, at 50 cents 


ler—No. 3,986,723 to Wayne W. Brockelsby, Orlando, Fla.; Mobile- 
home frame—No. 3,862,526 to Joseph B. Loughlin, Huntington Beach, 
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each. To write to an inventor, if address above is insufficient, address 
him by name and patent number in care of the Commissioner. 


TASTE THE GOOD TIMES. 


RALEIGH 


4 
RALEIGH 


No { ift twi fast ! 
= : Good news! Raleigh now packs twice the coupons —2 on every pack, 
8 extra in every carton. So, you get any-of more than 1,000 Raleigh 
gifts twice as fast. Genuine tobacco flavor plus Double Gift Coupons. 


That's Raleigh. For free gift catalog, call now, toll free: 
(1-800) 626-5510. (Ky. residents call collect: (502) 774-7563.) 


Filter Kings, 16 mg. "tar," 1.1 mg. nicotine; Longs, 18 mg. "tar," 1.3 то. nicotine, av. per cigarette, FTC Report Dec. 76 © B&W T Co. 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


PS car test & driving report 


Super-luxury 
compacis 


-smooth-riding, quiet 


and elegant 


By JIM DUNNE 
and RICH CEPPOS 


Carriages of the rich have always 
been a cut above the average man’s 
conveyances, and so it remains to- 
day. Current luxury cars are un- 


questionably more elegant—and ex- 
pensive—than the cars most of us 
drive. But what exactly is it that 
you get for all that money? And 

are the cars really worth it? 
To answer those questions we 
Continued 


PS ratings— 
test report in a nutshell 


The ratings are based on test results 
and measurements. Results should be 
read with the understanding that they 
reflect tests only on our sample cars, 
and that other seemingly identical 
cars may vary in performance. Also, 
weather conditions (noted in our spec 
table) vary from test period to test 
period. An excellent rating is 5 
points; very good, 4; good, 3; fair, 2; 
poor, 1; very poor, О. 


Fuel economy 
Acceleration 
Braking 
Handling 
Maneuverability 
Ride comfort 
Quietness 
Roominess 
Visibility 
Entry/exit ease 


мо Ф оло № о л — Versailles 
о о № ом LeBaron 
кә > ь оо л л оз ь — Seville 


New Lincoln Versailles (right) and Chrysler LeBaron (left) are the new competition for the Cadillac Seville (center). 
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Why a small car 
demands more of an 
oil than a big car. 


Just because small cars are easy 
on gas, easy to handle and have smaller 


engines, don't assume they're easy on oil. 


The heat in a small engine can 
drain the life out of an oil. 


motor oil needs to protect those high- 
revving engines. 

And today's Castrol incorporates the 
costliest additives available anywhere. 
That keeps Castrol from thinning out 
under intense heats and 

pressures. It keeps sludge 
from forming as the oil cools 
down. And it gives Castrol the 
strength to keep lubricating- 
and cleaning the narrow 
passages in smaller engines. 


Of the best selling oils, only 
Castrol has passed both U.S. and 
foreign car engine testing. 

Since Castrol is designed to withstand 
the tortures of small car engines, we make 
sure it passes the engine tests for foreign 
cars set by the CCMC* (on a Fiat 124, Ford 


Smaller cars with their4- or 6-cylinder Cortina and Mercedes-Benz diesel) as well as 


engines circulate their oil twice as fast as 
big sixes or eights. And they run at 25 to 

3096 higher revs. So there's more friction 
and heat in the engine. 

Then to add insult to injury, they 
have less engine surface and less room in 
the engine compartment to get rid of that 
extra heat. 

All this causes increased wear, tear 


and shear (thinning out) on your oil. Which 


can keep it from lubricating and cleaning 
properly. 

Fromthere it's only a short stepto 
preignition, power loss and premature 
engine wear. 

To solve this oil crisis, 
you need Castrol. 

Castrol started out in Europe where 
small cars started out. So naturally it was 
Castrol that first added the additives a 


the engine tests set up by the SAE?* (on a 
'67 Olds 425 cid V-8 and a Ford 302 cid V-8.) 

Then to satisfy ourselves even further, 
we test Castrol on two additional small car 
engines: a 1302cc VW and a 1798cc MGB. 

So naturally, all grades of Castrol 
exceed all U.S. and foreign ^ D 
car manufacturers’ ( 
specifications. 

Now if you have a 
smaller car, you have 
Some big reasons to 
change your oil. 


Castrol 


The first oil engineered — 
for smaller cars. i 


*Organization of European Car Makers, Engineers and Oil Manufacturers. 
**Society of Automotive Engineers., 


PS сог fest & driving report 


rounded up three of the newest lux- 
ury sedans on the market. They are 
all compacts and two of them—the 
Lincoln Versailles and the Chrys- 
ler LeBaron—were just being intro- 
duced as we went to press. 

Each of the test cars is built on a 
chassis borrowed from a less expen- 
sive model. You're probably famil- 
jar with  Cadillac's Seville, a 


stretched and completely те-еп- 
gineered version of the GM X-body 
(Nova, Omega, Ventura, Skylark) 
that lists for $13,359. Lincoln's new 
Versailles, a completely re-engi- 
neered Ford Granada, is aimed di- 
rectly at the Seville, but priced at 


Seville negotiates accident-avoidance 
lane-change course. Seville understeered 
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“only” $11,500. In the Seville and 
Versailles, everything that affects 
the ride or noise level, from shock- 
absorber mounts to the structural 
braces, has been painstakingly re- 
designed. The Chrysler LeBaron, 
which is based on the Plymouth 
Volare, has not benefitted from such 
a thorough revamping. It is basic- 
ally a Volare with richer interior 
appointments, more acoustic insula- 
tion, and different front styling. 
But with a base price of $5594, it 
is not intended to go head-to-head 
with the Seville or Versailles. If 
Chrysler ever builds a competitor 
for the Seville, it will be an en- 


predictably and went through the course 
quite quickly 


Versailles threads it way through a 
serpentine low-speed maneuverability 
course. It was average for a compact. 


tirely different car with an appro- 
priate price tag. We included the 
LeBaron in our test to see how a 
cosmetically upgraded compact 
compared with two re-engineered 
cars more than twice its price. 

When you plunk down over 
$11,000 for a luxury car, you ex- 
pect to be pampered in every pos- 
sible way, and that’s just what 
these cars do. The Versailles and 
Seville come with all the standard 
comfort and convenience items 
found on their larger stablemates, 
and the LeBaron isn’t far behind. 

The interiors of all three cars 
are models of automotive opulence. 
The Seville’s interior is leather, the 
Versailles’ a cashmere-like synthet- 
ic, and the LeBaron’s is crushed 
velour. Their seats are all like big, 
overstuffed easy chairs and are su- 
perbly comfortable, with armrests 
front and rear. With the front seat 
adjusted for a six-footer, the Seville 
and LeBaron have ample room for 
six-footers in the rear; in the Ver- 
sailles, the rear-seat passengers’ 
knees would touch the front-seat 
back. 

As expected, the Seville and Ver- 
sailles come fully equipped, with 
power steering, four-wheel disk 
brakes, automatic transmission, 
thermostatically controlled air con- 
ditioning, AM/FM stereo radio, 
power windows, power seats, rear- 
window defroster, padded vinyl 
roof, and more. There are options 
you can order, like a sliding glass 
sunroof, reclining seats, tape deck, 
leather upholstery, cruise control, 
and automatic headlight dimmer, 
to name a few. The LeBaron comes 
with only power steering, power 
brakes, and automatic transmission 
as standard. 

All three cars do a superb job of 
insulating you from the environ- 
ment. All are extremely quiet, 
thoroughly insulated from road and 
engine noise. In fact, with the 

Continued 


Fuel mileage (mpg) 


Versailles LeBaron Seville 


EPA highway 19 20 19 
EPA city 14 15 14 
EPA California (city) 13° 11 12 
EPA California 

(highway) 20* 15 17 


Emission-control system for all three cars: 
air injection; exhaust-gas recirculation; cata- 
lytic converter 

*302-cu.-in. 


LeBaron's disk/drum brakes stopped as 
well as four-wheel disks on the other 
two when cool, better when hot. 


Did Spice 
Stick Deodorant 
works up to 

XX hours. 


Our lawyers will only let us tell you that 
Old Spice' Stick Deodorant works up to 
24 hours. 

In fact, on some people, Old Spice Stick 
Deodorant actually works up to XX hours. 

Since we can't say how many hours 
XX hours is, we'll just have to 
content ourselves with 
telling you this: 

Old Spice Stick Deodorant 

gives you fresh, clean 

Old Spice fragrance and 

protection up to 24 hours. @ " 

Give or take an XX / 24 
or two. 


SHULTON Vick DEODORANT 


PS car fest & driving report 


stereo or air conditioner on, you 
can't hear the engine, wind, or road 
at all. Subjectively, they compare 
very well with a Rolls-Royce we re- 
cently test-drove. In ride comfort, 
however, each car reveals a distinct 
personality. The LeBaron feels al- 
most identical to the Aspen wagon 
we tested a few months ago. Small 
surface irregularities, like tar strips 
or pavement cracks, cause the Le- 


Test equipment is checked in LeBaron 
Luxurious interior features crushed ve 
lour, deep-pile carpet. All three test cars 
had sumptuous interiors. 


Rear knee room in Versailles was tight 
for six-footer Ceppos, with front seat 
adjusted for another six-footer. Seville 
and LeBaron have more room. 
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Baron to hop up and down. In the 
Seville and Versailles, these same 
irregularities are traversed virtu- 
ally unnoticed; you float over them 
as if they weren't there. Over more 
severe bumps the LeBaron feels 
very much like a standard Ameri- 
can car, absorbing them without 
any particular grace. The Versailles 
feels much like a full-size Lincoln, 
very soft and velvety smooth. The 
Seville, on the other hand, seems to 
have just a bit of European feel 
tuned into its suspension. It is taut- 
er than the other two without be- 
ing harsh, and transmits more of 
the feel of the road surface to the 
driver. 

The Seville's directional stabil- 
ity is also good, but nowhere near 
that of European luxury sedans like 
BMW or Mercedes. The Versailles" 
tracking ability wasn't nearly as 
good as the Seville's, and it tended 
to wander, sometimes annoyingly. 
The LeBaron we tested was suffer- 
ing from an acute case of misalign- 
ment, so it was hard to get an ac- 
curate assessment of its straight- 
line stability. If the cars—especially 
Versailles—had demanded less con- 
centration to keep in the lane on a 


PS serviceability ratings 


How easy is it to service our test 
cars? For example, is that heater 
hose clamp out in the open where it 
can be reached easily? To give you 
an approximation of how difficult it 
is for a typical person to perform 
various service operations on the 
cars, we examine each vehicle. Here's 
what the numbers mean: 1, very dif- 
ficult; 2, difficult; 3, average degree 
of difficulty, no worse or better than 
most other cars; 4, easy; 5, very easy. 


Versai 


Checking fluid levels: 
Battery 

Master cylinder 
Windshield washer 
Engine oil 

Coolant 

Checking engine: 
Spark plugs 
Distributor 
adjustment 


Oil filter 
Oil fill 

Replacing hoses: 

Top radiator hose 
Lower radiator hose 
Heater hoses 
Changing bulbs: 
Headlights 

Taillights 

Front running lights 
Front parking lights 
Front directionals 
Rear directionals 
Rear running lights 
Checking fuses 
Spare-tire accessibility 
Changing belts 


ua BABABUU waa >ьшшшшл UO LeBaron 
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straight road, they would have been 
more enjoyable to drive and less fa- 
tiguing on long trips. 

Looks are subjective, but we 
think that all three cars do an 
equally good job of providing the 
visual cues that denote an expen- 
sive automobile: formal grilles, 
squared-off rooflines, and the Ver- 
saille? Continental rear deck lid. 
The Versailles also features a first 
for American cars: a high-luster 
“Clearcoat” paint job, comprised of 
a base color coat and two coats of 
clear lacquer (BMW and Mercedes 
use this paint on some models). It 
has noticeably more depth and less 
“orange peel” than any other 
American car. 

All three cars performed well in 
our acceleration, braking, and 
handling tests, a pleasant surprise 
considering that comfort, not per- 
formance, is their main objective. 
In fuel economy, all three cars can 
top 19 mpg on the highway, accord- 
ing to the EPA—not that it means 
much if you've just paid $12,000 
for a car. , 

Complaints? We have а few. The 
Seville, despite its fuel-injection 
system, was hard to drive off 
smoothly from a dead stop; an 
oversensitive throttle caused the car 
to lurch ahead. The Versailles suf- 
fered from intermittent stalling, a 
horn that was hard to blow, and a 
Íront seat that was tilted too far 
back with no available adjustment. 
The LeBaron was plagued by a 
noisy idle, the same annoying loose 
seat back we found in the Aspen 
wagon, and a front seat that was tilt- 
ed too far back with no adjustment. 

So what you get for your money 
in a Seville or Versailles is a com- 
pact car with the quiet, smooth ride 
and luxurious accommodations of a 
full-size luxury car, at the same 
price—or more, in the case of the 
Seville. The LeBaron offers all the 
accoutrements of the other two mi- 
nus the ride, at a bargain-basement 
price. 

Are the Seville and Versailles 
worth their asking price? Well, 
maybe. There are other cars that 
work almost as well and cost thou- 
sands less (the Chevy Caprice and 
LeBaron, to name two). But few 
others offer all the standard equip- 
ment and engineered-in luxury, or 
the prestige and exclusivity, in one 
package. And if you'd love a Se- 
ville but can afford only half of one, 
the LeBaron should be worth every 
penny. us 


For specs and test results, turn page 


SPARKOMATIC GIVES TRAVELIN' MEN.. 


"There's a certain kind of man 
who volunteers for emergency 
service. The sort of guy who's 
unafraid of challenge and responds 
with all his might. He's a travelin' 
man, because he knows the action 
doesn't stay put. 

These days a travelin’ man 
relies on CB. For fast information. 
For functional travel reports. And 
for the downright fun of it. 

Sparkomatic CB is designed 
for the travelin' man to rely on. 


Whatever kind of traveling you 


do, with Sparkomatic CB you're 
riding with a top quality rig. 
Sparkomatic CB's are known 
for outstanding power and 
performance. And for no nonsense 
features that make CB operation 
efficient and totally effective. 
Take our 40 channel under- 
dash model CB-2040. Two super- 
sensitive electronic touch control 
bars replace conventional knobs to 
expedite forward and reverse 


channel selection. One touch bar 
indexes channels up, the other bar 
moves channels down. Channel 
changing can be paced at either of 
two speeds, slowly at one channel 
per second, or whizzed through at 
four channels per second. 


WHO LISTEN, SOMETHING TO TALK ABOUT. 


LED digital readout, maximum 
legal 4 watts RF power output, 
illuminated S/RF meter and more, 
make the 2040 one tough CB. 

But one isn’t all. Sparkomatic’s 
powerful CB lineup also includes a 
full range of under-dash units, 
modular remotes, luxurious in-dash 
models and base stations. Antennas 
and accessories too. 

With any Sparkomatic CB, 

a travelin' man travels in style. 
Because we designed all 
Sparkomatic CB's to look as 
powerfully good as they sound. 

If you're about to get a CB, get 
a Sparkomatic. You'll be travelin* 
with good company. 


SPARKOMATIC 


For the Travelin’ Мап. 


CB Transceivers/CB Accessories/Car Speakers 
Car Radios/Shifters/Creepers 


Sparkomatic Corporation, Milford, PA 18337 * Sparkomatic Corporation of California, 1070 E. 233га St., Carson, CA 90745 
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Profiles look familiar? From the side, LeBaron looks almost 
identical to Volare, and Versailles looks just like a Granada. 
Seville, however, looks little like the Nova it started out as. 
The Seville was given totally different sheet metal and has a 
longer wheelbase than the Nova. 


Performance comparison with selected 
1977 models 


Mpg (city driving) 
Brakes 60-0 mph 
Noise (& 60 mph (dBA) 


Maneuveral 


Chevrolet Caprice V8 
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Ford LTD Landau Brougham V8 


Flymouth Gran Fury V8 


Ford Thunderbird V8 


Olds Cutlass Supreme V8 


Plymouth Volare V8 


Dodge Aspen УВ 


AMC Pacer 6 


Ford Fiesta 4 


Chevrolet Chevette 4 
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Versailles, LeBaron, Seville— 
specs, dimensions, and test results 


i 


и 

ve 
CHRYSLER 
LeBaron 
CADII 


DIMENSIONS (inches) 
Wheelbase ... 
Overall length - 
Overall height . 
Overall width 

Front track 

Rear track 

Ground clearance 
Front head room . 
Front hip room 

Front leg room 

Rear head room ~ 
Rear hip room ..... 
Rear leg room (min.) . 
Min. knee room . 
Couple distance . 
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.. V8 ув 
Displacement (cu. in./cc) ... 351/5700* 318/5200 
Compression ratio ......... 83:1 8.51 
Carburetion казав ОВИ: 2 bbl. 
Net hp @ rpm ‚ 135 @ 3200 145 @ 4000 
Net torque @ rpm ......... 275 @ 1600 245 @ 1600 
Transmission .... + S-speed 3-speed 
automatic automatic 
Axle ratio ....... 2471 271 
Tire make ...... Michelin Goodyear 
Tietpe .... 1207 X Radial Custom polysteel PRG steel- 
radial belted radial 
Tire size — ^ FR78x14 FR78x15. GR78x15 
Steering ..... Power; recirculat- Power; recirculat- Power; recircu- 
ing ball ing ball lating ball 
Overall steering ratio . 2131 187.1 16.4/13.6:1 
Turns lock to lock... 37 3.5 3.0 
Turn diameter (ft) ......... 39.7 40.7 40.0 
Front suspension .. independent Independent, Independent 
short/long arms — lateral, non- coil springs 
м/а! joints; parallel control оп lower con- 
сой springs arms witransverse trol arms 
torsion bars 
Rear suspension . ... Hotchkiss drive Hotchkiss drive, Hotchkiss w/ 
wileat springs semi-elliptic leat leaf-spring 
springs rigid axle 
Front stabilizer-bar 
diameter (in.) 0.95 10 113 
Rear stabilizer-bar 
diameter in.) .... None 0.75 None 
Brakes... ... Power Power Power 
Brake type . 112. Disk/drum Disk/drum Disk/disk 
Brake swept area 
(sq. in) .. UPS Sl 355.2 474.0 
Fuel tank (gal.) ............ 192 19.5 210 
Trunk space (cu. ft) ....... 14.1** 16.6** 128** 
Liftover height n.) .... 30.6 242 29.5 
Curb weight (Ib.) 3936 3776 4300 
F/R weight distribution (36) . 55/45 54/46 53/47 
Trailer-towing capacity (Ib.) 
Tongue weight 200 200 200 
Gross weight 2000 2000 2000 
Basic price ........ $11,500 $5594 $13,359 
Price as tested se. $12,015, $7238 $15,078 


TEST RESULTS 
‘Acceleration 0-60 mph 
[CE AAA 13.75 
Acceleration 0-80 mph 
24.5 


(sec) . x 
Acceleration 25-70 mph 

бес)... 152 
Brake test (cool) 60-0 mph 

Stopping distance (ft) ... 134 

Pedal pressure (Ib.) ... 80 

Efficiency (% of 1g) ..... 100+ 

Disk temperature (F) _... 170 
Brake test (hot) 60-0 mph 

Stopping distance (ft) ... 173 

Pedal pressure (Ib.) 90 

Efficiency (% of 1g) - 97 

Disk temperature (°F) .... 559 
Interior noise @ 

60 mph (dBA) .. 60 
Handling test (mph) 582 
Maneuverability (mph) .. 25.7 


TEST CONDITIONS: Ambient temperature 60° F; relative humidity 45 percent; 
barometric pressure 30.1 inches 


"California: 302 only 
**Collapsed spare tire 


Sears ROADHANDLER: 


It had to outperform a legend 
before it could be called 
Sears best steel-belted radial. 


Sears original steel-belted 
radial tire proved its toughness 
and excellence by racking class 
wins in the famous Baja event. 

It was the beginning of a 
legend...and a challenge to de- 
velop an even better tire. A tire 
that was better than the tire that 
beat the Baja. To outperform 


its famous predecessor, th 

original Sears steel-belted radial, 

they couldn't make a tougher 

tire, so they made it better. 

Better in the areas of handling, 

braking and ride. 
M "n } 4 


of wet cornering, Sears 
RoadHandler demonstrated its 
superiority under controlled 
laboratory conditions. 
RoadHandler's bigger 
“footprint” allowed more 


Belted Radial. 
The tire that 
beat the Baja. 
Sears original. 


Sears 
RoadHandler, 
1396 wider 
tread. 10% 
deeper tread 
(at center). 
Extra tread 
TOW. 


water to travel along the 
grooves instead of between the 
tire surface and the wet road. 
This helps prevent 
hydroplaning (skidding on a 
thin film of water). In fact, 
laboratory tests demonstrated 
Sears RoadHandler to be 
superior in just about every 
area of traction. 

To demonstrate the 
performance of this newer 
tire, Sears put the RoadHandler 
through the mill. 

First, five gruelling weeks of 
day and night driving— 40,000 
miles over every kind of road. 


= 
Sears Steel- 5 


Next, the same tires tackled 
the Pony Express route of a 
4 century ago. 


Two thousand miles, from 
Missouri to California, More 
than half of it over rugged. 
trackless country. 

After 42,000 miles without 
any tire failure, Sears 
RoadHandlers faced the most 
critical test of all. Federal 
Motor Vehicle Safety Standard 
109. A test for new tires. 


These Sears RoadHandlers 
not only passed, they exceeded 
every government requirement 
for strength, heat resistance 
and bead unseating (keeping 
the tire on the rim in hard 
turns.) 

Add it all up...and it's 
hardly surprising that Sears 
RoadHandler is Sears 
best steel-belted radial. 


Sears [ 
Tire and Auto Centers 
and Catalog. 


"STRAIGHT TALK, GOOD VALUES 


N? 
© SEARS, ROEBUCK AND CO., 1977 


Pilot plant will turn 
garbage into gas 


Gasification plants that convert ref- 
use and sewage to methane may 
ease our natural-gas problems. One 
such plant, a proof-of-concept facil- 
ity, is now being built by Waste 
Management, Inc, in Pompano 
Beach, Fla. Researchers there will 
explore the feasibility of large- 
Scale garbage-to-gas production. 
The project, named RefCOM (Ref- 
use Conversion to Methane), is 
scheduled to begin operation later 
this year. 

Converting refuse and sewage to 
methane is an old stunt. For years, 
sewage-treatment plants have been 
reclaiming enough methane to pow- 
er some of their equipment. But 
now the process will be scaled up 
to city-size. 

The garbage-to-gas process be- 
gins in a giant shredding machine, 
which can handle 65 tons of gar- 
bage per hour—and metal objects 
as big as refrigerators. Here, refuse 
is cut into six-inch-square pieces. 
Ferrous metals are removed by a 
magnet, and the shredded refuse is 
then passed through a fine screen 
that removes inorganic grit such as 
glass, silica, sand, or ash. The ref- 
use is then shredded to finer size 
and undergoes air classification— 
where the light, organic particles 
are separated from heavier, inor- 
ganic material. The refuse is next 
blended with sewage sludge, water, 
and other nutrients. This slurry is 
pumped into mechanically agitated 
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anaerobic digesters (airtight tanks) , 
where it is heated to 140°F for five 
days. 

The natural bacterial process 
that occurs converts about half the 
mixture into gas—50-percent com- 
bustible methane and 50-percent 
carbon dioxide. The “dewatered” 
residue can be used as landfill or 
burned to heat the digesters. 

The RefCOM plant will process 
50 to 100 tons of refuse daily. Ac- 
cording to Waste Management, a 
1000-ton-per-day plant could serve 
the fuel needs of over 10,000 homes. 
However, a residential community 
of about 400,000 people would be 
needed to produce the refuse and 
sewage for such a plant. Thus, the 
plant will provide enough gas to 
satisfy the needs of only five to 
seven percent of the community it 
serves. 

This may not seem like a lot of 
gas, but Waste Management says 
that during last winter’s natural- 
gas shortage, supply was roughly 
six percent behind demand. With 
garbage-to-gas plants in operation 
all around the country, the short- 
age and its accompanying hard- 
ships might have been avoided. 

Another organization engaged in 
refuse-conversion research is Chi- 
cago’s Institute of Gas Technology. 
It is exploring a two-step gasifica- 
tion process that it believes will 
substantially increase methane 
yield.—Rich Ceppos 


Learn from 
NRI at home 
and at York 
Institute. 


Start a career in Air- 
Conditioning, Heating & 
Refrigeration. 

Well over a hundred thousand new 
technicians will be needed in the 
field of air-conditioning, refrigera- 
tion and heating by 1985. NRI can 
train you at home in your spare 
time for one of these career jobs. 


Master course includes your 
own Air-Conditioner System 
for training 

NRI's Master Course in Air-Condi- 
tioning, Refrigeration and Heating 
comes with a window air-condi- 
tioner for hands-on experiments. 
You get bite-size lessons, fine pro- 
fessional instruments and expert 
instruction every step of the way. 
A Circuit Demonstrator, Control 
Simulator, tubing and joint-making 
demonstrator, leak detector, and 
system analyzer are included. 


Optional resident training at 
famous YORK Institute 
Graduates of the Master Course 
may take advanced work at the 
world-famous York Institute Resi- 
dent School at no extra charge. 
You'll get practical experience 
equal to months of on-the- 

job work. 


Rush for free 
NRI catalog. 


dust check the card opposite. 
No salesman will call. 


NRI Si 
Home Training in 


Air Conditioning, 
Refrigeration 
and Heating 


You can turn the CB boom 
into income... with МЕТ Complete 
Communications Course 


NRI can train you at home 
for a part-time job or a full- 
time career in communica- 
tions. 

The field of communications is 
bursting out all over. More 
than 25 million CB sets are in 
operation with millions more 
being sold annually. That 
means countless careers in 
design, installation, and main- 
tenance. Start training at home 
now, the NRI way. 


Get your all-important FCC 
License. 

FCC rules require that CB 
transmitters be serviced only 
by the holder of a First or 
Second Class FCC Radiotele- 
phone License, or under the 
supervision of a license holder 
when the transmitter is con- 
nected to a ‘radiating 
antenna." NRI will give you 
the necessary training to get 
that all-important First or Sec- 
ond Class FCC Radiotele- 
phone License so that you can 
qualify for one of the many 
available openings. 


Learn on your own 
400-channel digi- 
tally-synthesized 
VHF Transceiver. 
The 48-lesson NRI 
Complete Communi- 
cations Course 
teaches you to ser- 
vice and adjust all 
types of two-way 
radio equipment 
(including CB), 
using the one unit 
that is best equipped 
to train you for CB, 
Commercial, and 
Amateur Communi- 


cations...a "designed-for-learn- 
ing,” 400-channel, two-meter 
VHF Transceiver and AC 
power supply. Then we help 
you get your FCC Amateur 
License, with special instruc- 
tions so you can go on the 
air. The unit can be mounted 
in your car, or you can use it 
as a base station., 


The complete program 
includes 48 lessons, 9 special 
reference texts, and 10 train- 
ing kits. Also included are: 
your own electronics Discov- 
ery Lab", a new Antenna 
Applications Lab, an Optical 
Transmission System, CMOS 
Digital Frequency Counter, 
and TVOM. The course covers 
AM and FM Transmission Sys- 


tems; Radar Principles; Marine, 


Aircraft, and Digital Electron- 
ics; and Mobile Communica- 
tions. You must earn 
your First Class 
Radiotelephone FCC 
License or you get 
your money back. 


тм McGraw Hill CEC 


CB Specialist's 

Course also available. 

NRI now offers a special 37- 
lesson course in CB Servicing. 
You get your own 40-Channel 
CB Transceiver, AC power 
supply and multimeter, for 
hands-on training. Also 
included are 8 refer- 
ence texts and 14 
coaching units to 
make it easy to get 
your Commercial 
Radio-tele- 


phone FCC License—enabling 
you to test, install and service 
communications equipment. 


Over a million have enrolled 
with NRI. 
Send for the free NRI catalog 
and discover why more than a 
million people like yourself 
have chosen the NRI way as 
the right way to get ahead 
You learn at home with bite- 
size lessons, progressing at 
your own speed to your FCC 
License and then into the 
communications field of your 
choice. There's no obligation 
and no salesman will call. 


If insert card has been removed, write: 
NRI SCHOOLS 
McGraw Hill Continuing 
EAT 
Н 


Education Center 
3939 Wisconsin Avenue 
Washington, D.C. 20016 


DETROIT REPORT 


By JIM DUNNE 


GM says no to rotary 


The signs were there for two years, and 
GM finally made it official in announcing 
that it had discontinued research and 
development work early this year. GM 
still likes the smaller size and lighter 
weight, but claims that the rotary can't 
match a piston engine in fuel economy 
or emissions. Chevrolet intended to put 
the rotary into the 1975 Vega, but GM 
canceled that program in September, 
1974. The latest announcement reflects 
GM's decision to concentrate efforts on 
the known potential of the V6 and 4- 
cylinder piston engines instead, 

But still running around GM's proving 
grounds is a prototype model (see draw- 
ing above) prepared as an alternative 
to the present Cadillac, Olds, and Buick 
sedans. The most interesting aspect of 
the car is the drive train: a rotary hooked 
up to front-wheel drive. The program 
for this car was started before GM an- 
nounced the end to its rotary develop- 
ment, Wheelbase is 119 in., but with the 
front drive, interiors are even more 
roomy than in the present big-car lines. 
Among the other features are extensive 
glass and impact-resistant front body 
panels. 


V8's are dying 

By 1985 they may be as scarce as the 
straight eights of the 1940's are now. 
Plans at GM—and probably other auto- 
makers—call for the systematic replace- 
ment of the V8 engine with V6's and 
fours by the mid-1980's, when govern- 
ment-mandated fuel-economy standards 
call for a fleet average of 27.5 mpg. GM's 
intentions are spelled out in a proposal 
submitted to the National Highway Traf- 
fic Safety Administration. The proposal 
calls for the replacement of the V8 in 
big cars by 1983. Corvette, however, 
will offer a V8 up to 1984. As recently 
as 1971, the U.S. industry equipped 80 
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percent of its cars with V8 engines. 
Sixes made up 11.6 percent, and the re- 
mainder were fours. Today, 70 percent 
are V8's and 20 percent are of the six- 
cylinder variety. 


V6 will become standard 


It will replace the V8 on almost a one- 
to-one basis, which is why you now see 
so much development work on V6 en- 
gines. Four new ones are set for 1978, 
and by 1979 at least two more will make 
their debuts on American cars. Buick 
looks like the lead division in V6 pro- 
duction at GM. Its new 196-cu.-in. size 
plus the two 231-сџ.-іп. turbocharged 
versions set for 1978 production will 
give it the widest spread. Chevy has its 
own 200-cu.-in. V6 ready for the 1978 
Chevelle. And in 1979, Ford and Chevy 
will unveil brand-new 60-degree V6's 
that will be adaptable to their new front- 
drive models. 


V6 roughness problem licked 


The rough-running V6's on present cars 
are now obsolete. From now on, the V6 
engines produced in this country will idle 
and accelerate with the smoothness of 
V8's. Buick pioneered the smooth-run- 
ning V6 and will have it on all its 1978 
models [see "Even-Firing V6," PS, 
July]. Chevrolet has a similar offset- 
crankshaft design—the key to smooth-fir- 
ing V6's—in its 200-cu.-in. V6. (The 
latest designs eliminate the uneven firing 
interval that causes the objectionable 
shake of past V6's.) The new 60-degree 
V6's being prepared for 1979 cars are 
inherently smooth-running and need no 
special crankshaft to eliminate objec- 
tionable vibration and noise. 


More MacPherson struts 


Just about all the small front-drive mod- 
els scheduled for the next two years 


will have this front-suspension system. 
Ford has been a constant user of Mac- 
Pherson struts since the Falcon days. 
Chrysler will put MacPherson struts on 
its Horizon/Omni subcompacts. GM has 
the system planned for its front-drive 
1979 compacts too, and Ford will cer- 
tainly make them part of its small-car de- 
signs of the future. The MacPherson 
strut permits integration of the springs 
and front-wheel spindles into a single as- 
sembly. An interesting sidelight is that 
GM will build the MacPherson suspen- 
Sion system for Chrysler's new Horizon/ 
Omni. 


GM delays compacts 


The GM X body line for 1979—Nova/ 
Phoenix /Omega/Skylark—will appear a 
couple of months late because of sched- 
uling problems with the new front-drive 
parts. The cars were originally planned 
as 1979's, but instead will be introduced 
as 1979%%'з. The compacts are the 
third car line to be shrunk by GM. Other 
programs, including a 1980 redesign of 
Eldorado/Seville/Toronado/Riviera, are 
оп schedule. 


Chrysler replaces the carburetor 


The 360-cu.in. V8 engine used on 
LeBarons and Diplomats will soon have 
an electronic-fuel-metering (EFM) sys- 
tem that replaces the carburetor. It op- 
erates by precisely measuring airflow to 
the engine and adjusting the fuel-air 
mixture according to outside tempera- 
tures and barometric pressures, The ad- 
vantages over the carburetor include the 
ability to correct for changes in fuel tem- 
perature, more accurate control of fuel 
metering, no-choke operation, and the 
capability of programming air-fuel ratios 
according to engine temperature, throt- 
tle position, and barometric pressure. A 
total of 12 sensors throughout the engine 
are tied into the operation of EFM and 
Chrysler's electronic spark advance on 
the engine. Look for this system to 
spread to other Chrysler engines and 
models. 


Fords shrink more 


Ford plans to build its big sedans one 
more year before they're changed to 
smaller, lighter, and more fuel-efficient 
models. But Ford will go GM one better 
when the time comes to make the 
changes. Wheelbase will be cut to 114 
in. on the Ford and Mercury, which is 
two inches less than the full-size Chevro- 
let's and down seven inches from the 
present Ford wheelbase of 121 in. Other 
dimensions will be cut, too. The cars 
will be two inches narrower on the out- 
side. Look for more glass, a boxy shape, 
and some novel engine offerings. Ford 
will definitely use six-cylinder engines 
in these models, and it's possible that a 
V8 version of Ford's variable-displace- 
ment engine will be ready, too. Special 
emphasis will be given to aerodynamic 
shape of the body and to the use of 
lightweight materials, such as plastic 
and aluminum, in the body/chassis con- 
struction. 


People write to 


| Have a question about motor oil? Lubricants? Engines? Ask the Pennzoil experts... 


Mysterious Z-7. What exactly is the 
“Z-7° which appears on every can of 
Pennzoil 10W-40 Motor Oil? 


| J.B., Woodside, М.Ү. 


; Our 7-7 is an additive system contain- 
ing detergents, dispersants, corrosion 
inhibitors, rust inhibitors, anti-wear 

anti-foam agents and oxida- 
tion inhibitors. Pennzoil Motor Oil with 
this Z-7 additive system not only meets, 
but exceeds engine manufacturers’ lu- 
brication specifications, and will give 
your engine maximum protection. 


Filler Cap Foam. I have noticed a yel- 
lowish foam about М” thick around the 
filler cap of my 1970 Volkswagen. The 
foam has traveled almost halfway up 
the hose connected to the carburetor. 
What could cause the oil to foam so 
much that it would travel all the way up 
that hose? 


K.A., Portland, Oregon 


The oil in your crankcase is probably 
not foaming. Possibly the yellowish 
foam-like material around the filler cap 
of your engine is an emulsion which 
forms due to moisture condensation 
from the engine. This, in combination 
with the detergents in the oil vapors, 
causes the substance you mentioned. It 
is not harmful to the engine, but should 
be cleaned from the breather cap at 
time of oil drain. 


Too Long or Not Too Long? The own- 
er’s manual for my 1976 Buick Skylark 
recommends oil change intervals of 
7,500 miles or 6 months. I feel that 
these intervals are much too long. Do 
you agree? 

D.E.B., Colorado Springs, Colorado 


The oil drain intervals as outlined in 
your owner's manual are for normal, or 
what we call ideal conditions. You will 
notice that under severe conditions, 


these drain intervals are reduced more 
than 50%. Most cars operating today 
under heavy traffic conditions, short 
trips, etc. fall into the category of se- 
vere driving conditions. For this reason 
and for maximum engine protection, we 
recommend to you oil drain intervals of 
3,000 miles or 3 months, whichever 
comes first. 


Mid-Michigan Firebird. Which grade 
of Pennzoil multi-viscosity oil would 
be best for use in central Michigan in 
my 777 Firebird? It has a 400-cu.-in. 
engine, with 4-barrel carburetor and 
4-speed transmission. How often 
should I change oil and oil filters? Can 
you recommend a good oil filter? 
T.E., Jr., Sumner, Mich. 


We recommend that you consult your 
new car owner's manual to find the cor- 
rect grade of engine oil specified by 
Pontiac. In general, for central Michi- 
gan and for vear-round use, Pennzoil 
SAE 10W-30 would seem to be indi- 
cated. Every 90 days or 3,000 miles, 
whichever comes first, should be a 
satisfactory oil drain interval. And 
change filters every other oil change. 
Naturally, we recommend Pennzoil Oil 
Filters. 


Used Oil. I have been saving the used 
motor oil I drain from my car after 
changing the oil, and have been using it 
with success to lubricate my chain saw 
bar and chain. Is there any way I can 
filter the used oil to make it a bit cleaner 
for this application? 

J.L.H., Groton, Connecticut 


Several layers of cheese cloth could be 
used to filter the oil or you might try 
using some coarse grained filter paper. 
These will retain some of the larger par- 
ticles of dirt. 


150,000 Or Bust. I own a 1970 Chevy 
Nova with 87,000 miles. Since it was 


new, I've used Pennzoil 20W-20 in 
winter and SAE 30 in summer. How- 
ever, for the past 10,000 miles, Гуе 
used Pennzoil 10W-40. I plan to drive 
this car 150,000 miles. Which weight 
oil should I be using? 

D.F., Belleville, Illinois 


If there's been no appreciable increase 
in consumption, vou ve made an excel- 
lent oil choice for the average seasonal 
temperatures encountered. in. your 
area. Should oil consumption rise 
above normal (1 quart every 800 miles 
or less) step up to the next grade, SAE 
20W-40, during warm weather. Looks 
like yow ll make it to 150,000! 


Top Oil? 1 have a 1975 pickup with a 2.2 
liter engine, which can run on regular or 
unleaded gasoline. I am presently using 
unleaded gasoline over 90 octane. Do 
you suggest I add top oil to the gas to 
help lubricate the valves? 

C.K.A., Alameda, CA 


Since your car can use either lead-free 
or low lead gasoline, the valves and 
valve seats are correctly hardened to 
accommodate either type of fuel. There 
is no need to add anything to the fuel. If 
an oil were added, you could get harm- 
ful deposits in the combustion chamber. 


WE'RE OPEN TO QUESTIONS about 
motor oils, lubricants, engines. But, 
you can tell us a few things, too. Maybe 
you have discovered something in- 
teresting about motor oils or lubricants. 
Or you have a special reason for being a 
Pennzoil fan. We would like to hear 
from you. Write to: Pennzoil Com- 
pany, Research Department, P. O. Box 
808, Oil City, Pennsylvania 16301. 
Note: sorry no pictures or material can 
be returned. Letters chosen for publ 
tion are subject to revision necessary 
for publication requirements. 


Quality Products For Over 85 Years 


© 1977 A.J. Reynolds Tobacco Co. 


Smoking is one thing. 
Taste is everything. 


For me, it's taste or nothing. That's why I smoke 
Winston. Look, whether it's Winston King or Winston 
100’s, taste is everything in a cigarette. And 
Winston is nothing but good taste all the way. 
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Winston King. Winston 1005. 
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Warning: The Surgeon General Has Determined 
KING 10019 mp ar 12 mg cone That Cigarette Smoking Is Dangerous to Your Health. 
PERS NUUS 
av. per cigarette, FTC Report DEC. 76: s = 


MOIORCYCLING 


By RAY HILL 


Modified boots 


There are a lot of good reasons for 
wearing road-racing/touring boots when 
you're out there cutting those hot laps 
or taking those long road rides. The 
boots give ankle support, but are soft 
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and pliable enough to let the ankle and 
foot move freely for precise braking and 
quick shifting. Their tight fit around 
your leathers or pants cuts down wind 
drag, and they stay on your feet if you 
take a tumble. Their thin smooth soles 
let your feet move on the footpegs 
easily and smoothly when you shift and 
brake. And, not to be ignored, they 
look sharp. 

Unfortunately, finding a dealer that 
stocks road-racing/touring boots can 
often be difficult. And even if you do 
locate one, you may find that the boot 
is too tight to fit comfortably around 
your leg with your leathers on, especial- 
ly if you have a well-developed calf. In 
fact, you may not even be able to zip 
the boot up. 

Here's how to solve both problems. 
If you can't find a dealer that stocks 
road-racing boots, write Full Bore East, 
780 Main St., Holden, Mass. 01520. 
The people there will put you in touch 
with the nearest shop that handles their 
line. Full Bore makes a nice-looking 
quality boot that sells for $49.95. And 
by the time you read this, they're 
scheduled to offer a ladies’ road-rac- 
ing/touring boot also. 

If your boots fit your feet comfort- 
ably, but won't zip up around your legs 
when you've got all your riding gear 
on, you can solve the problem the way 
1 did. | bought some soft leather, waxed 
thread, and a needle from a local leath- 
er shop. | cut each boot down the inside 
with scissors and sewed in enough 
leather to allow each boot to close. To 
save my fingers, | used pliers to push 
and pull the needle through the two 
layers of leather. 

If you want to get fancy, you can 
dye the new leather either the color of 
the boot or another color. | dyed mine 
red because | thought it contrasted 
nicely with the soft blue leather of the 
boots. 


Learning to ride 


| bought my first motorcycle when | was 
16. At that time, where | grew up, all 
you needed to ride a motorcycle was 
the nerve to get on one. Motorcycle 
licenses were unheard of. On my first 
ride | leaned too low in a curve, lost 
traction, and crashed. Fortunately | 
wasn't injured. 

The same thing happens today. An 
inexperienced rider swings a leg over 
a bike and rides off to have an acci- 
dent. Twenty-five percent of motorcycle 
accidents involve riders with less than 
six months' riding experience. Recog- 


nizing this, the Motorcycle Safety Foun- 
dation (a nonprofit organization funded 
by Honda, Yamaha, Kawasaki, Suzuki, 
and Harley-Davidson) developed what it 
calls the Motorcycle Rider Course. 

The course includes several hours of 
instructional films апа filmstrips, а 
textbook, practice on small street bikes 
in a vacant-parking-lot type of setting, 
and then actual street riding—all un- 
der supervision. Its aim is to prepare 
the new rider for that first six months 
or so of riding experience he so des- 
perately needs. The course covers ev- 
erything from basic maintenance to how 
to pass a car safely. 

I've looked the course over, talked 
to the people from the Motorcycle 
Safety Foundation, and reviewed the 
films. | believe that a beginning rider 
will be doing himself a big favor by 
taking the course. It's offered by various. 
high schools, colleges, military bases, 
and civic groups across the country. If 
you or a friend are planning to enter 
the exciting world of motorcycling, you 
can find out if a course is being of- 
fered near you by writing the Motorcy- 
cle Safety Foundation, 6755 Elkridge 
Landing Rd., Linthicum, Md. 21090. Or 
if you'd like to learn how to start a 
motorcycle-safety education program in 
your school or community, the MSF 
can give you the lowdown on that too. 

The MSF also has a couple of book- 
lets free for the writing, "What You 
Should Know About Motorcycle Hel- 
mets” and "Riding Tips for the Motor- 
cyclist.” And for $2 you can get the 
Motorcycle Rider Course textbook. All 
are useful reading for the beginner. 


Hard job? Mail it 


Most of us who do our own motorcycle 
work lack the equipment and expertise 
to do a lot of specialized jobs such as 
reboring cylinders or rebuilding cranks. 
And it's often difficult or impossible to 
find somebody in the area who does the 
jobs. 

Here's one way to overcome the 
problem. Motion Enterprises, a motor- 
cycle dealership in New Jersey, will do 
a lot of the specialized work for you. 
You mail them the part, they'll work 
on it and ship it back to you C.O.D. 
via United Parcel. 

Among the specialized work they do: 
Cylinder boring, crankshaft inspection 
and rebuilding, lathe work, welding, and 
shot-peening. To get work done, just 
write or call and explain the situation. 
The folks at Motion will quote you a 
price and give you a ballpark delivery 
date. 

Motion, an authorized Yamaha, Hon- 
da, and BMW dealer, also discounts 
parts through the mail to racers. To get 
the discount, send them a copy of your 
competition license (your type and 
level of competition determine the 
amount of your discount). Actually it's 
kind of like a mini-sponsorship—in re- 
turn for the discount, they hope you'll 
display their decals on your racer. For 
more info, write Motion Enterprises, 
Inc., Rte. 30, Elm, N.J. 08037. Or call 
them at 609-561-8181. 


it may be cheaper 
to к bet ы 
for anewdohn Deere 


Chain Saw. 


If you know anything about John Deere, you 
Know we never cut corners on quality. 

Soour new chain saws, like most 
John Deere products, cost a little more than 
some others. 

But consider what you get. 

An isolated engine on 40V, 50V, 60V 
and 70V saws absorbs vibration, makes 
your cutting job easier and less tiring. 

A sprocket-nose guidebar with chisel @ 
or semi-chisel chain that chews through 
even the hardest of woods. (You'd be 
surprised how quickly "bargain-priced" 
saws bog down when the going gets tough.) 

Quality design and workmanship that 
helps keep John Deere Chain Saws running 
trouble-free. 

A powerful air-cooled engine. An automatic 
oiler. And, оп "V series” saws, extra safeguards 
like: a molded plastic handguard...a special ( 

"chain-catch" to protect you if the chain should 
break...and a throttle/trigger interlock lever that 
must be held down before the chain will engage. 

Few manufacturers put so many pro-quality 
features into their saws. 

Granted, it may cost you a few dollars 
more now. 

But chances are you'll save money 


in the long run. 
E 


Nothing Runs Like a Deere 


Choose from 5 all new John Deere 
Chain Saws, ranging from lightweight 
to professional models. 


For free folder, write John Deere, Box CS, Moline, IL 61265. 


The results of the Buick Opel 5-Car 
Showdown are in! 


Opel finishes. Uh... 2nd. Li 


A lot of car makers compare their 
car to other cars. 

We compared our car with other cars. 

In a daring, fender-to-fender competi- 
tion called The Buick Opel 5-Car 
Showdown. In it, we pitted our Opel 
against four better known competitors 
in point-by-point, side-by-side, indepen- 
dently supervised tests of acceleration, 
cornering flatness, parking-lot maneu- 
verability, pulling power, gradability, 
and a few other areas. In short, some of 
the things you'd like to know when you 
go out to shop for a car. 

It was a bold move. After all, what 
if we didn't win? 

Well, to make a long story short—we 
didn't. When all the tests were com- 
pleted and all the figures tallied up, 
Opel finished second, right behind VW 
Rabbit. You can imagine how thrilled 
we were. But look at it this way: in order 
to finish second overall, we had to beat 
Toyota Corolla, Datsun B-210, and 
Subaru DL in a number of instances. 
(And in some areas, we beat VW, too, 
as you'll see.) 

Which is a victory. And not just a 
moral one. 

You see, we know Opel is a little 
dynamo of a car. But apparently no one 
else did. Because it seemed that when- 
ever anyone went out looking for a 
practical little import, they looked real 
hard at the other cars in the Showdown. 
But hardly ever at ours. 

So we wanted to show that Opel 
could hold its own against its famous 


competitors. That it should definitely 
be considered when you wander out 
to shop. 

In other words, we were confident 
Opel was good enough to take on 
this competition 


Opel announces 
4-doors. 


Then we went one step further. And 
made Opel good enough to take on 
your family. By offering you our new, 
just-introduced-in-this-country Opel 
4-door Sedan. 

After all, if you've got a family (or 
maybe some friends you like taking 
along on spirited spins around the 
countryside), you need to carefully 
examine а car's ins and outs. So we 
gave you two more. 

Easy come. Easy go. 


VW. Buick Toyota Subaru Datsun 
Final Test Rabbit Opel Corolla DL 8:210 
Results (Showdown Point Summary) 
interior Noise $ шш 
Е т Room Estimates 3 


3 à 2 

EPA Trunk Capacity Estimates 5 3 2 4 
Pulling Power 3 Г 
130mph 3rd gear) 
Simp ил gean) 


Parking Lot Maneuverability 3 5 4 2 1 
4 1$ 4 и 
2 3 6 $ 4 
§ 3 4 2 @ | 
ГЕ 4 v od 
Gradabili кааш # 
(30mph 3rd gear) 
(55mph ath gear) | 
Cornering Flatness:* 4 5 3/4 5 
Steering Quickness ББ 5 4 $ 


Grand Total s «s « » > 


"The less frequent the number of visits over 37,500 miles of 
normal driving. the higher the score The number and type of 
inspections. adjustments and replacements would vary by visit 


"Based upon opinion that less lean is preferable to more lean 
“Includes vehicle weight 


In California Оре! placed second on an overall basis. Individual 
test results vary from those shown above 


See your Buick Opel dealer tor complete details 


makes sense. 


You can learn a lot 
from a test drive. 


Or even a test-sit. 

That will let you experience our 
body-contoured vinyl seats. Seats tai- 
lored for comfort and good lateral 
support. With seatbacks that adjust 


It'll show you—in one quick glance— 
how easy it is to read Opel's well 
thought-out instrument panel, and 
reach Opel's well-placed controls. 

And it will reveal (most abundantly) 
Opel's thick, standard pile carpeting 
(one more way this small car lives up 
to its Buick name). Perhaps even startle 
you with an amazing sight in small cars 
these days: a real glove compartment 
that locks. 

What you will most certainly notice 
first, though—if you happen to be sitting 
in the driver's seat of an Opel Deluxe 

‘Coupe—is that you're not just looking 
at a bunch of warning lights. But gauges. 
A tachometer right next to the speed- 
ometer. An oil-pressure gauge. An 
ammeter. An electric clock with a 
second hand. All standard. To let the 
enthusiast in you keep a close eye on 
the kind of response you're getting from 
that gutsy 1.8 litre dynamo under the 
hood 

But to really feel how Opel goes on 
the road, you should really feel it. 

On the road. 
And, oh, what a feeling. 


Opel performs. 


Indeed it does. As the 5-Car Show- 
down will testify. First of all, in tests 
of cornering flatness and steering quick- 
ness, none of the competitors out-ran 
Opel. And in tests of acceleration and 
gradability, only the VW Rabbit (a car 
much-ballyhooed for its fuel-injected 
engine) was able to nose out our Opel 
for top honors. 

Opels strong showing in these areas 
isnt surprising when you consider its 
own accoutrements. Like the dynamic 
overhead-cam, 4-cylinder hemi engine. 
Four-coil-spring-suspension. Front 
stabilizer bar. Rear track bar. Floor- 
mounted, full-synchronized, short-throw, 
4-speed manual transmission (with 
5-speed and automatic available). Rack- 
and-pinion steering. And lots more. 

Nevertheless, it still may surprise 
you. But then, up to this point, maybe 
you haven't considered Opel. 

Maybe you should 


e 

More than just 
mileage: range. 

When you do consider Opel, 
youll find it quite considerate of you. 
With EPA mileage estimates of 36 mpg 
on the highway and 23 mpg in the city. 
(The actual mileage you get will vary 
depending on the type of driving you 
do, your driving habits, your car's 
condition and available equipment. 
Estimates lower in California.) But don't 
stop there. 


You won't have to. Because with 
Opel's 13.7-gallon gas tank (largest of 
any of the cars in the Showdown, by the 
way), its estimated range is about 350 
miles. 

(By the way, this range estimate is a 
function of both gas tank capacity and 
miles per gallon, and is based on multi- 
plying the EPA combined estimate, 
which is 27 mpg, by gas tank capacity. 
Actual range may vary.) 


The best news 
of all. 


If by now our intrepid little Opel is 
beginning to sound like an intriguing 
proposition, let us suggest you hurry to 
your Buick Opel dealer for further 
consultation. 

Not only will he give you a brochure 
with complete details on the 5-Car 
Showdown, he'll be happy to provide 
you with one of those revealing test- 
drives we mentioned. 

And, of course, he'll show you how 
very affordable Opel is to buy. 

Come on, now. Any car with this 
much going for it is at least worth con- 
sidering, isn't it? 


better than 
Desenex. 
Much better. 


Because the medication in Aftate 
is more effective in killing Athlete's 
Foot fungus (Tinea Pedis) than the 
medication in Desenex. 

The medication in Aftate kills all 
major types of Athlete’s Foot fungi. 
Aftate for Athlete's Foot relieves and 
soothes the itching, chafing, burning, 
and helps heal the irritation. 

You can't buy a more effective 
Athlete's Foot medication without a 
prescription. 

їп four effective treatment forms: 
spray liquid or gel for even the most 
stubborn cases; and spray powder or 
sprinkle powder for daily foot care 
and to help prevent reinfection. 


Aftate is odorless, too. 


Read and follow label directions. 


Aftate. 


The Athletes Foot Killer. 
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ADVENTURES IN ALTERNATE ENERGY 


A monthly sampling of projects PS readers have 
devised to conserve or replace fossil fuels 


Dennis L. Vories: 


All-seasons 
solar heater 


Vories steps onto redwood sundeck 
overlooking pool; solar heater is behind. 
Schematic shows first-generation de- 


sign. In latest model, larger blower is 
used (see text); also, the differential 
controller has been eliminated. 


SOLAR COLLECTOR (360 SQ.FT ) 
I" THICK CELOTEX 
See wooo \ 


26 GA. GALVANIZED SHEET STEEL, 


i 
$" copper 
* TUBING TEMPERATURE SENSOR 


ON COLLECTOR 


CEILING 
LOUVERED 
VENTS 


TEMPERATURE 
CONTROLLER 


TEMPERATURE SENSOR 
CIN HOUSE ) 


) ak 
~ % 


COMMON 
a POOL OUTLET 


3/4 НР 
PUMP 
POOL- HEATING \ 
MODE SOLAR 
( WATER AS i$" COPPER 0-70 GPM COLLECTOR 


TRANSFER MEDIUM } FLOW RATE METER DRAIN (360 SQ. FT.) 


By EDWARD MORAN 


What heats a 15,000-gallon pool 
in the summer, a 1200-sq.-ft. house 
in the winter, and costs only $1.50 
a square foot? Answer: Dennis L. 
Vories' unorthodox solar collector 
that swings both ways, heating 
either air or water as needed. 

During the swimming season 
(well into fall in southern Cali- 
fornia), the system works in much 
the same way as the other solar 
pool heaters featured in this se- 
ries [Sept. "75, June '76]: Water 
is pumped through a network of 
tubes designed to pick up heat 
Írom the sun. In winter, though, 
a flick of the valves shuts down 
the hydronics and allows air to be 
brought in as a transfer medium 
—not through the copper plumb- 
ing, but through a maze of air 
channels under the tubes (see the 
diagram at left and the photos 
below). 

Vories, an engineer, successful- 
ly integrated the 360-sq.-ft. collec- 
tor into his patio-roof architecture 
—both esthetically and structural- 
ly. And by constructing the col- 
lector and patio roof as one piece, 
he saved money and materials. 


у 


THICK CELOTEX STRIPS 


Air channels for winter-heating mode 
were created using Celotex insulating 
strips. Warm air is fed to ceiling louvers 
through exhaust slots. 


4" COPPER TUBING = 


26-GA. GALVANIZED STEEL 


Coiled copper tubing was soldered to 
galvanized steel plate; corrugated cover 
is to right. Plywood doubles as collec- 
tor’s back and the patio ceiling. 


If the collector had had to be 
retrofitted to an existing roof, the 
glazing and flashing could not have 
doubled as a roof covering, and 
that would have increased costs to 
$1.75 a square foot, says Vories. 
(That’s still far less than the cost 
of commercially available collec- 
tors.) 

By using 1000 linear feet of 
an almost-all-lead solder ($1.50 a 
roll instead of 40/60, Vories re- 
duced his soldering expenses by 
$200. This solder is fine for bond- 
ing pipes to the steel plate, but 
shouldn't be used for making the wa- 
ter joints. 


Collector anatomy 


The "capillary" side of the col- 
lector is constructed of !/4-inch 
industrial-grade copper tubing sol- 
dered to 26-gauge galvanized steel 
on three-inch centers. The sche- 
matic on the facing page shows 
how, in the pool-heating mode, wa- 
ter is circulated through them and 
the diatomaceous-earth filter. То 
create the "pulmonary" side, the 
air channel, Vories sealed the steel 
collector plate on top of one-by- 
two-inch Celotex insulating strips 
placed on 18-inch centers. He then 
caulked edges and covered the en- 
tire collector with sheets of light- 
weight, clear corrugated fiberglass. 

Even though copper tubing is 
bonded to sheet steel, Vories feels 
the dangers of galvanic corrosion 
have been offset by the solder, 
and by the flat-black painted sur- 
face that resists moisture intrusion 
to the galvanic couple. Further- 
more, he claims that the surface 
area of the zinc-covered steel is 
far greater than that of the cop- 
per tubing, whose rounded sur- 
faces contact the plate only at 
three-inch separations. 


Turning on the heat 


Vories’ system does not provide 
for heat storage, so the air col- 
lector can satisfy only daytime 
heating requirements during the 
winter months; when temperatures 
drop to freezing, the family burns 
wood as a backup. This is one ad- 
vantage of switching to an air sys- 
tem in cold weather—there's no 
danger of freezing water, and no 
need to resort to nightly drain- 
down or antifreeze-cum-heat ex- 
changer. Despite its favorable cli- 
mate, California has no franchise 
on this concept. In cooler climates, 
notes Vories, winter efficiency could 
be improved by greater insulation 
and by double-glazing. 

Here are the figures for the air- 

Continued on page 145. 


Aftate for 


Jock Itch 


better than 
Cruex. 
Much better. 


Because the medication in Aftate 
is more effective 
fungus (Tinea Cruris) than the 
medication in Cruex. 


The medication in Aftate kills all 
major types of Jock Itch fungi. Aftate 
for Jock Itch relieves and soothes the 
itching, chafing and burning; helps to 
heal irritation and prevent reinfection. 

You can't buy a more effective 
Jock Itch medication without a 
prescription. Aftate for Jock Itch. 

In spray powder and sprinkle powder, 


Aftate is odorless, too. 


Jock 
itch 


Kls Jock itch Fund 


Read and follow label directions. 


Aftate. 


The Jock Itch Killer. 
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Every book here was custom-writteri 


Popular Science 


books show you how to SAVE by doing it yourself. 


105. COM ] / ING by Rosario 
Capotosto 2000 step-by-step illustrations make you a 
master of every woodworking technique plus wood identifi- 
cation, selection, purchasing, handling working with 
hand and power tools (portable/stationary). Retail $13.95. 


085. C E 
by Evan Powell How to repair dozens of large and small 
appliances including toasters, fry pans, sewing machines 


skillets, refrigerators, more. Over 500 how-to pictures. 
Retail $12.95. 
101. )WOR Е (from 


Popular Science magazi ine). Gonetniction plans for more 
than 100 projects—tables, desks, chairs, storage units, 
much more. Retail $11.95. 


056. HC ) by 
Richard Day. How to prevent car troubles, pinpoint trouble, 
fix it. 900 step-by-step illustrations, charts. Retail $12.95. 


113. SMALL G IGINES: How to Repair and Maintain 
Them by Paul Weissler. Illustrated how-to on care, trouble- 
shooting of all two- and four-cycle gas engines: mowers, 
blowers, chain saws, more. Retail $10.95 


130. H 3 [ (by contribu- 
tors to Popular Science magazine). How-to instructions for 
remodeling, wallpapering, wiring, plumbing, woodworking, 
pool care, more—make your home more attractive, comfort- 
able and more economical to run. Over 1000 show-how 
illustrations. Retail $13.95. 


090. W ORS AND AS by Jackson Hand. 
How to build, repair, renovate or decorate any interior wall, 
floor or ceiling in your home. Nearly 300 show-how illus- 
trations, building diagrams, construction details, charts. 
Retail $9.95. 


058. OWNER'S COMPLETE OUTDOOR BUILDING 

С by John Burton Brimer. Complete construction 
plans, drawings and photos for patios, fences, terraces, 
walls, walks, steps, outdoor furniture, pools, garden 
houses, trellises, planters, more. Retail $12.50. 


ETHODS, TIPS AND DATA FOR 


042. 


ND V KSHOP by Kenneth Swezey. Thousands 

of methods, calculations, tables for every home or work- 
shop job. Retail $11.95. 
097. \ F A a by Max Alth. How to 
do every plumbing job step by step, from fixing a leaky 
faucet to installing all the plumbing in a new house. 471 
show-how illustrations. Retail $11.95. 


109. Ц USE WIRI! 


G by Monte Burch. Everything 
you need to know to install, repair, improve and trouble- 
Shoot the entire electrical system of your home from 
setting up an intercom to planning all the wiring for a new 
house. Over 500 illustrations. Retail $9.95. 


084. 5 OMPLETE BOOK OF PO 
by R. J. De Cristoforo. Everything you need to 
know to work with stationary and portable power tools. 
1500 close-up photos, construction plans, jigs. Retail 
$13.95. 


POPULAR SCIENCE BOOK CLUB 


POPULAR SCIENCE BOOK CLUB members 


wt 
г 


out 
Book 


et 


(regularly up to $54.80) 


when you join the Popular Science Book Club 


And then keep saving up to 60% on 

books covering a wide range of subjects... 
home improvement and repair, house-building, 
cars and car repair, home workshop, appliance 
repair, electronics, how things work, home 
protection, mathematics, masonry and 
carpentry, modern technology, science, 


space and more. 


Ж The Popular Science Book Club regularly offers custom- 
written books to its members. These are specially 
commissioned books written by the leading authors in 
the popular science field on all the subjects of greatest 
interest to members. Men like Jackson Hand, Ro 
Capotosto, R. J. De Cristoforo, Richard Day, more. 


ЇЇ 
| 


Find out how to put up wall paneling easily 
with clips, hooks, nails. 


These books are offered at 
discount exclusively to 
Popular Science Book Club 
members. Nobody else can 
get these books at the 
discounts available to Club 
members. And, in addition 

to these Popular Science 
original books, you're offered 
the best books on home- 
owner's how-to subjects trom 
all other publishers. These 
books are available at the 
same giant discounts: up 

to 60%! 


2 of your four 

this up-to-the-minute book all about 
home energy: how to upgrade insulation, 
save on heating/cooling systems, produce 
your own home energy from sun, wind, wa- 
ter, wood, biofuels, more. Illus. Retail $9.95. 


books, you may 


As a joining member of Popular Science Book 
Club you get any 4 of these books (worth up to 
$54.80) for just $1 plus postage and handling 

Then, about every four weeks (15 times a 
year), you'll receive a special Club bulletin de- 
scribing the coming selection and alternate 
books. Review the bulletin promptly. If you want 
the Main Selection, do nothing; it will be 
shipped to you automatically. If you do not want 
the Main Selection, or want Alternate books, or 
no books at all, indicate your wishes on the form 
that comes with the bulletin and promptly return 
it before the date shown 

BIG DISCOUNTS — Your prompt review of 
each bulletin and your prompt return of the 
special form—if you do not want a Main Selec- 
tion or if you wish to order Alternate books — 
enable us to service members most efficiently 
and help keep prices down. This, in turn, en- 
ables us to offer you huge Club discounts up to 
60% and sometimes more. 

Your only membership requirement is to take 
just two more books—of your choice—within a 
year. To retain your Club discount benefits, you 
need take only one book a year thereafter. 

All books in the Club are offered to you at 
discount and virtually all are identical to the 
original publishers’ editions: same paper, bind- 
ing. jacket—same everything except price. Pop- 
vlar Science Book Club offers you the best new, 
often hard-to-find do-it-yourself books at the 
biggest bargains available today! 


DAP Kwik-Seal" Tub & 
Tile Caulk gives youa 
neat, white watertight 
seal around tile, tubs, 
sinks and showers. 

It's easy to apply. Stays 
flexible, takes paint. 
You can also grout tile 
and caulk interior 
window and 

door frames. 


DAP Acrylic Latex 
Caulk seals cracks 
and joints inside or 
outside around 
windows and doors. 
Keeps cold air out, 
saves heat loss. Helps 
paint jobs look better, 
last longer. It guns 

on easily, dries for 


painting in just 2 hours. CAULK 


JAD 


DAP isa trademark of DAP Inc. 


DAP inc., General Offices: Dayton, Ohio 45401 
Subsidiary of Plough, Inc. 


жете 


8 ' POPULAR SCIENCE 


"SAY, SMOKEY- 


A clinic on cars by Smokey Yunick, America's most famous mechanic 


Problems with synthetic oil 


I have a 1973 Dodge Van with a 360-cu.- 
in. engine that is using three quarts of 
oil per 1000 miles. This problem started 
after | switched to Mobil 1 synthetic oil 
at 50,000 miles. Oil consumption was 
negligible at the time. 1 was very im- 
pressed with Mobil 1 for the first 3000 
miles. Gas mileage was up and the en- 
gine behaved beautifully. Then suddenly 
the rapid oil consumption was an- 
nounced by tappet noise caused by the 
drop in oil level. 

There are no apparent oil leaks (ve- 
hicle stopped) and no noticeable oil- 
smoke emission. 

Compression checks well at 120 
pounds per cylinder. What might be my 
problem? 

Robert C. Baker, El Cajon, Calif. 


Гуе said in past issues, and been criti- 
cized for saying so: Don't change over 
high-mileage engines to synthetic oils. 
Mobil 1 is a very light lubricant and a 
damn good one. But high-mileage en- 
gines are loose and dirty, generally 
speaking, and no place to change rules. 

Switch back to 30 SAE mineral oil, 
and see if that doesn't calm things down. 


Mpg problem 


| have a 1975 Honda Civic Hatchback 
automatic two-speed. | get 19 mpg coun- 
try driving. | figure | should get at least 
30 mpg. What's the problem? I’ve given 
it a complete tune-up. It has 23,000 
miles on it. What is the average life 
of this type of engine? 

Carroll J. Mueller, Allenton, Wis. 


Your li'l car is short all right. The EPA 
numbers are established under dream 
conditions and can be very misleading. 
But the tank mileage on the car should 
be, as you suggest, about 30-32 mpg 
when driven within reasonable limits. 
This car would be very sensitive to 
load, speed, and terrain. If you drive 
fast carrying maximum load, and the 
roads are hilly, mileage will drop badly. 
But assuming you don't do that, the 
engine needs to be in good shape. Check 
cylinders with a leak-down test. First 
blow down the warm engine with a Sun 
cylinder-compression tester. Here you'll 
find out if rings, valves, and gaskets are 
okay, and if not, just what is wrong. If 
blowdown is good, the carb is the big- 
gest suspect. A fuel analyzer will show 
if it's rich, lean, or good. Adjust as 
necessary. Check choke operation. Next 
check the timing. Late timing will knock 
hell out of mileage. Spark-plug type 
and condition are important. Now check 
for transmission adjustment and slip- 


page. Dragging brakes, wheel misalign- 
ment, and overgearing by oversize tires 
are all gas guzzlers too. Last, restricted 
air cleaners or restricted exhaust will 
get to you. 

Average engine life in my opinion 
will be in the 50,000-mile bracket. 


Thinking about synthetics 


| own a 1976 Dodge Aspen Wagon, six- 
cylinder automatic with 7000 miles on 
it. | have been using Quaker State Super- 
biend oil and Purolator filters. The oil 
gets changed every three months (about 
2000 miles) and the filter every other oil 
change. | have read and reread “Тһе 
Big Debate Over Synthetic Oils" [PS, 
April '76], but am still unable to make 
a positive decision about using synthetic 
oil in my car. 

As far as the type of synthetic (dies- 
ter, polyol ester, or polyalphaolefin) oil 
to use, the auto distributors in my area 
do not stock synthetics and say that 
they are not readily available. Therefore, 
Mobil 1 seems to be the choice. Which 
type do you prefer? 

On filters, 1 cannot locate a depth 
filter to fit my car without going through 
the hassle of using a remote hookup. 
Do you know where | can get one? And 
what major brand do you recommend 
with synthetic oil? 

And last, but certainly not least, oil 
and filter change intervals. | know most 
of the oil and car manufacturers say to 
Stick to the recommended intervals for 
your car, but after reading about Ray 
Potter's Lincoln in "The Big Debate 
Over Synthetic Oils," | think my plan is 
well within reason. | plan initially to put 
five quarts of synthetic in and then just 
change the filter and add a fresh quart 
every 12 months. What is your recom- 
mendation? 

Robert H. Frey, West Haven, Conn. 


I'm still very strong on synthetic oil, 
but the action behind the scenes is be- 
yond belief. | recommend that you watch 
your step and don't get involved in an 
experiment. The problems are that 
honest, serious, knowledgeable com- 
panies are in a money pinch trying to 
hold prices down but not having much 
luck, and having to make compromises 
they don't want to. Some synthetics with 
fancy names are outright junk and come 
and go monthly. The only one | know 
that has had adequate testing is Mobil 1, 
and it's the only one I'd recommend. But 
1 don't feel it's anywhere near what a 
good synthetic oil could be. 

Before this works, we need a car man- 
ufacturer and two, three, or more oil 
producers to pursue this mutually to a 


horoughly tested conclusion. It will hap- 
зеп, but | can't see any solid signs yet. 

Filters are not much of a problem in 
'egard to synthetic oil. Any good stand- 
ма paper filter will do okay for 5000- 
nile intervals. 


About horsepower ratings 


have noticed while looking at PS car- 

test articles that before 1972 the maga- 
is refers to the horsepower as gross 
orsepower and now calls it net horse- 
power. Do these terms indicate a differ- 
ence in the method of rating an engine's 
horsepower? If so, in what ways do they 
differ, and which is more accurate? 


Phil Davis, Greensboro, N.C. 


From an automobile user's point of view, 
gross hp was worthless since that was 
hp without accessories such as genera- 
tor, water pump, power steering, etc. Net 
hp is supposed to be the horsepower 
with the engine installed and run in the 
rpm range it's supposed to be operated 
in. If you've noticed, since emissions 
became important, hp is like dirty words 
and is usually played down. What would 
be helpful would be a ratio rating of 
thermal efficiency to mass and velocity. 
That is, how much mileage you will get 
moving that car up to allowable speeds. 
That way, a consumer could consider 
fuel consumption and performance in 
making his car-buying decision. 

For example, 40 mpg is great, but not 
if it takes 30 seconds to get to 55 mph. 


Who's right? 


Please give me your opinion about ex- 
haust systems on GM cars and some 
Fords that have a double-walled pipe 
for the front intermediate exhaust pipe. 
Some garage dealers say a hole is burned 
through the inner pipe, letting exhaust 
pressure get between the two pipes and 
then causing the pipe to close up. In 
some cases the pipe closes up totally. 
I say there is back pressure or enough 
vacuum there to do this. | had this ex- 
perience with a '72 Pontiac with single 
exhaust. The exhaust pipe closed up 
completely. When inspecting it, | cut the 
pipe into short pieces, and about 24 
inches of the inner pipe was completely 
sucked together. But | could never find 
any holes inside. What do you say? 
Also, what are the advantages of having 
a double pipe? The replacements are a 
heavy-duty single-piece pipe. 
Bob Brown, Raleigh, N.C. 


"а say that your experience, the fact the 
replacement is a single, and that they 
don't make double pipes anymore, in- 
dicate that it wasn't such a good idea. 


Each month in Popular Science 
Smokey Yunick answers questions 
on cars—family cars, high-per- 
formance jobs, hot rods, and rac- 
ing cars—selected from those 
sent in by readers. Got a prob- 
lem? Send it to: “Say, Smokey—" 
Popular Science, 380 Madison 
Ave., New York 10017. Ques- 
tions cannot be answered by mail. 


HOW TO IMPROVE 
YOUR LOOKS. 


Nothing makes о man look more debonair than taking a 
cigar out of a tube. And theres no better tubed cigar for the 
money than Royale by Gold Label. A stylish cigar with a 
rich Cameroon wrapper. And all the mildness 
and freshness sealed in by the tube. 

So take out a Royale and take 

on a whole different 

look. 


ROYALE ze a tube 


“GET UP AND GO" 


Santana for 1977. This all-purpose, all-around single 
family car will let you get up and go anytime you wish. At 
home,on the boulevard orthe highways, to school,to the 
market...anywhere youneed, Santanawill take youthere. 
Choice of four vancampers, three stationwagons and a 
personal surfer. All with full, one-year Ownercare warranty. 


Ready? Set? Go? 


santana 


COVERING SANTANA VANS P. O. BOX 7638 RIVERSIDE, CA 92503 


SEND ME COMPLETE INFORMATION FLEETWOOD ENTERPRISES, INC. 
DEPT. P: 


Name Address 


City. State 
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Low- or no-power 


attic 
cooling 


Ventilating hardware takes many forms 


RIDGE VENT 


POWERED 
ROOF 
VENT N 


Right pairing of intake and outlet vents, 
sized and located correctly, can lower 
your home's summer temperature and 


To install ridge vents, cut saw kerfs 
through roofing and sheathing, leaving 
top of ridge at rafters exposed; this 
provides high air outlet. Secure gasket 


60 | POPULAR SCIENCE 


WHOLE -HOUSE 


TURBINE 


FAN 


attic’s winter humidity. Drawing is com- 
posite of alternate systems, not a sug- 
gested combination. 


under vent with gasketed nails; join sec- 
tions with silicone sealant. Used with 
continuous soffit vents, system provides 
excellent natural ventilation. 


Ventilation systems that cool 
the space under the roof can 
supplement or replace A/C 


By EVAN POWELL 


If you live in an air-conditioned 
house, there’s a good chance you 
can cut your cooling costs in half 
without compromising comfort— 
with inexpensive equipment that 
can pay for itself in one or two 
seasons. At the same time you'll in- 
crease the life of your air-condi- 
tioner and reduce maintenance 
needs. If your house is not air-con- 
ditioned, you may be able to cool it 
so well that you'll no longer con- 
sider the expense of an A/C system. 

Good ventilation is designed to 
keep down the temperature in your 
attic. Here’s why: On a warm sum- 
mer day, the sun’s heat on the roof 
is radiated to the attic floor. These 
surfaces heat the air in the space 
between. The heat is then con- 
ducted through the attic floor to the 
ceiling of the living area. From 
there, it radiates to the objects in 
the room, and heats the air by con- 
vection. 

Enter the attic ventilator. It pro- 
vides a flow of outside air into the 
attic, and the hot air forming the 
middle layer of this thermal blan- 
ket is replaced by cooler air. This 
lowers the temperature of both the 
roof and the attic floor. In turn, 
this reduces ceiling temperature in 
the living area and the radiant heat 
reflected to objects below. 

How much does this contribute to 
your summer comfort? My own cal- 
culations correspond well with 
claims like these made by manu- 
facturers of attic ventilators: In a 
nonventilated attic, the roof tem- 
perature in one manufacturer’s ex- 
ample is shown to be about 160 de- 
grees. The temperature of insula- 
tion at the attic floor was found to 
be about 120 degrees. Adding a roof 
ventilator lowered roof temperature 
to 120 degrees, and the attic-floor 
temperature to 105. By means of a 
rather complex formula for radia- 
tion, it was determined that with a 
2000-square-foot roof, the actual 
Btu per hour (Btuh) entering the 
living space were reduced from 
8230 to 2903—a difference of 5327 
Btuh, allowing for an 85-percent- 
effective insulation. That amounts 
to almost a half-ton of air-con- 
ditioning saved. And since there is 
less radiant heat being reflected to 
objects and occupants below, you 
actually feel more comfortable at a 
higher temperature. 

Continued 


Can you find the oil well in 
this picture? 


The majestic forest lands of northern 
Utah. Home of tall stands of timber, roam- 
ing herds of elk and deer, blue skies and 
bubbling brooks. 

When oil was discovered here, many 
people predicted the natural beauty of this 
splendid wilderness area would vanish. 
And its abundant wildlife along with it. 

But when the people of Phillips Petro- 
leum arrived, they did a lot of talking before 
they sank a single hole. They talked to the 
Forest Service. To the Department of the 
Interior. And many others. 


When Phillips actually did start to drill for- 


oil, they did it so carefully, hardly anyone 
noticed—including the animals thatlive here. 


ME dz t х i4 


A closer look. 


The oil well is in the center of the picture. Hard to find, isn't it? 


The natural look 

"Today the oil field they developed stands 
in harmony with its surroundings. 

Pipelines have been buried and planted 
over. A system of unseen protection de- 
vices, warning systems, and overflow con- 
trols has also been installed to protect the 
forest floor from the possibility of oil leaks. 

The environmental integration of these 
oil wells has been so complete, few forest 
visitors would even notice their presence. 


An environmental award for an oil field 

The whole idea was for our oil field to go 
unnoticed. But we're flattered that one 
group did take notice — the Bonneville 
Chapter of the American Fisheries Society. 

For the first time in the 105-year history 
of the Society, one of its chapters issued 
an official commendation to an oil company 
for an oil field in harmony with its natural 
surroundings. 

Making fine products for your car with- 
out forgetting our environmental responsi- 
bilities. At Phillips we have a 
word for it: Performance. 
The 


PHILLIPS 
Company (66) 


Attic cooling 


[Continued] 


In a Houston study, occupants in 
a home became too cool after attic 
ventilation was installed, although 
the air-conditioner thermostat was 
set at 76 degrees—the normal level. 
Gradually they turned the stat up 
to 80 degrees. Eventually, when the 
five-ton condensing unit on their 
air-conditioner failed, it was re- 
placed with a four-ton unit. Result: 
a lower purchase price and a further 
reduction in operating cost. 


Remove debris—insect nests, spider 
webs—from soffit vents annually. Ade- 
quate intake area is crucial to the op- 
eration of any ventilation system. 


Proper attic ventilation can be 
at least a partial solution to the 
problem of summer cooling. And in 
winter it prevents moisture buildup 
in the attic, which can impair the 
efficiency of insulation, stain and 
damage ceilings, blister exterior 
paint, and damage the roof. 


Whole-house ventilation 


In many modern homes, the most 
eflective ventilation system is a 
whole-house system. With this, a 
whole-house fan (we used to call it 
an attic fan) is placed in the ceil- 
ing of the living area near the 
center of the house. The fan draws 
air into the house through win- 
dows on the ground floor and ex- 
hausts it through vents in the attic 
(see diagram). 

* It cools the attic and gives you 
all the advantages just mentioned. 

* It creates a mild breeze that 
evaporates skin moisture more ra- 
pidly and therefore makes you feel 
cooler. Some experts say that this 
effect can be substantial—perhaps 
enough to let you turn off your A/C 
—at temperatures of 85 degrees and 
below. 

@ It pulls night air into the living 
space. In all but the most humid 
areas, air temperature drops quick- 
ly after the sun goes down, while 


a! 


Wind-driven turbines should reach  mostatically controlled. Either can be 
about eight inches above peak of roof. installed in about 45 minutes, but pow- 
Powered vents (inset) should be ther- ег vent also requires electrical hookup. 
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the house still holds a great deal of 
heat. Using a whole-house fan at 
night speeds the cooling of objects 
within the room, so the house will 
remain cool longer the next day. 
There are some disadvantages to 
whole-house fans, however. The air 


Whole-house fan draws in air from 
windows of living area and expels 
it through all openings in attic. Sys- 
tem cools more effectively than 
vents that merely circulate air into 
and out of the attic. 


that they circulate is unfiltered—a 
problem if you're sensitive to pol- 
len, dust, or live in a heavily pol- 
luted area. In areas where humid- 
ity tends to be high at night, the 
house may “load up" with moisture. 

Continued 


Suction-box installation of whole- 
house fan often allows larger fan to be 
used—in narrow hall, for example. It 
will also be somewhat quieter than hori- 
zontal installation. Louvered area under 
suction box lets fan draw air from living 
space below. In winter, trap door on suc- 
tion box can be lowered to seal off living 
space. This also opens back so that fan 
can be used for attic ventilation only. 
Box should be constructed with sound- 
dampening materials. 


Introducing Dow Corning silicone rubber coating. 
The roof-to-basement brush-on maintenance/ 


repair coating. 


М Шс 


1. Seals roof, gable, and dormer additions. 
2. Seals roof vent ir ducts, ights, and eaves. 
3. Seals flashings and chimne 
4. Seals gutters, troughs, roof valleys. 


venieni 


Get versatile silicone rubber performance 
> with long-lasting Dow Corning 


th brush-on con- 
icone rubber coating. 


Because it's silicone rubber, it lasts five times longer than most 
asphalt and plastic coatings, covers twice the area, and offers lasting 


5. Seals door, casement windows 
6. Patches and repairs masonry, cement, concrete block. 
7. Patches and repairs luose shingles. 

8. Patches and repairs wood and aluminum siding 


for the full line of Dow 
caulk, sealants, adhesives, and coating. 


protection against weathering. And because 
it’s liquid, you 
it on smoothly 


your local home center or hardware store 
Corning silicone rubber 


DOW CORNING 


EE 
9. Rustproofs drains, plumbing joints. 
10. Rustproofs underside of sinks, dishwashers, 


11. Weatherproofs air conditioner covers. 
12: Rotproofs wood 
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George Bignotti's 
won 6 Indy 500's. 
S-K tools 


were there. 


Why do the 
Great Ones 
use S-K' Tools? 


Because they know American 
Quality helps them win. 


SAVE $13.93 3° 


7 pc. Combination Wrench Set. 
No. 1707-77. 

“Everyone needs a good wrench 
set for home and car," says Big- 
notti, "This set's it. Has sizes to 
cover almost any job." Reg. indi- 
vidual piece value $25.91. 


$11.98 


suggested 
user price 


See all four S-K Tools 
Great Ones Specials 
at auto parts and 
hardware stores. 


"Savings based on piece by ресе purchase 
al suggested user prices 


FULL LIFETIME WARRANTY 
SATISFACTION GUARANTEED. If you the 
consumer are not completely satisfied with 
any tool in any S-K set, simply notify your S-K 
jobber or dealer for a free exchange during the 
life of the tool. 

This warranty gives you specific legal rights 
and you may also have other rights which vary 
from state to state. 

DRESSER INDUSTRIES, INC. 
3201 N. Wolf Rd. 
Franklin Park, Il. 60131 


© 1977 Dresser Industries, Inc. 
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Attic cooling 


[Continued] 


Also, windows must remain open—a 
possible security problem. But if 
none of these factors makes the 
concept undesirable, your house is a 
prime candidate for whole-house 


Sizing your ventilation system 


ventilation. Here's how to use it: 

Proper control of airflow through 
occupied areas of the house is the 
secret to achieving maximum com- 


Continued on page 146 


System Method 


Fan size Exhaust requirements 


Whole-house fan Determine cubic feet of 


each room to be ventilat- 


ed (height times width 
times depth), add totals 


1 cfm per cu. ft. 
of living area 


1 sq. ft. per 750 cfm 


Size a ventilation system just as care- 
fully as you would an air conditioner. 
Be especially careful to provide ade- 
quate intake area. Without it, no vent 
—not even a powered one—can mea- 
sure up to its rated capacity. Ventila- 
tion standards vary widely, but these 
tables are in line with recommenda- 
tions of the American Ventilation As- 
sociation. 

Whole-house fans: The table above 
shows how to determine the proper 
size fan and exhaust area for the space 
you'll be ventilating. Choose a fan 
one size larger than the table indi- 
cates: It will not only provide more 
capacity, but will likely be quieter. A 
larger fan can often be installed in a 
smaller area, as with the suction-box 


System Method 


installation shown on the previous 
page. In determining the exhaust area 
required, remember that vents that 
serve as intakes during normal ventila- 
tion (gable, soffit, etc.) become exhaust 
vents when a whole-house fan is in op- 
eration. 

To determine the efficiency of a 
fan, ask for its rating in kilowatt hours 
(kwh) and divide that into its cubic- 
feet-per-minute (cfm) rating. The high- 
er the cfm per kwh, the lower the op- 
erating cost. 

Any fan you select should have a 
thermal overload built into the motor 
to shut it off if it overheats, and a 
device to turn it off in case of fire. 
A humidistat is recommended for win- 
ter operation. 


Vent size Inlet requirements 


Natural ventilation Determine square foot- 
age of attic floor (usually 
same as living area) 


Turbine or aspirat- Same as above 
ing vents 


Powered vents 


1 sq. in. free area At least 50 percent of 

per sq. ft. vent area should be roof 
or gable vent near top of 
roof for exhaust; 
remainder inlet 


1 12-inch turbine 
vent per 600 sq. 
ft. 


At least 2 sq. ft. free area 
for inlet, located a mini- 
mum of 3 feet directly 
below vent 


1 cfm per sq. ft. 1а. 


plus 15 percent сіт fan rating 
for dark roofs. 


per 300 


Attic-only venting: The second table 
tells you how to determine the size of 
components using three types of attic- 
venting systems. A vent's net “free 
area” is the unobstructed area through 
which air may pass, as opposed to the 


gross area, which is simply the product 
of its outside dimensions. A typical 
wooden louver may have a free area 
of 50 percent of its gross area. Metal 
louvers should have the amount of 
free area stamped on them. 


Insulation can cut air-conditioning costs 


Tables showing how insulation can re- 
duce your winter fuel bill are ubiqui- 
tous. And most have a sentence tacked 
on that says something like: “‘Insulat- 
ing to these standards will also reduce 
summer cooling costs if your house is 
air-conditioned." How much you'll 
save, however, is usually left to your 
imagination. Owens-Corning Fiberglas 
has calculated the dollar savings you'd 


City Inches R-val. 


realize in various areas of the country 
by insulating your attic to a recom- 
mended standard, based on local elec- 
tric air-conditioning costs for a 1370- 
Sq.-ft. house. The table below shows 
representative cities, the insulation 
recommended by OCF, and the dollar 
savings (per season) on A/C costs, 
vis-à-vis an uninsulated attic. 


Recommended minimums 
vi City 


H Inches Reval. 


Chicago 10 
Dallas 8% 
Los Angeles 6 
New Haven 9 
New Orleans Bu 


Oklahoma City вм 
Phoenix 8и 
St. Louis 

Tampa 8Y% 
Washington, О.С. 9 


Your friends may think you bought a 


Cutlass Su 


preme for looks. But in your heart, 


you knew it was for Supremes practicality. 


But you know better. You 


In atime when many new-car (eX 
buyers are so practical JA know there's a practical 


ing to note that the 
stylish Cutlass be- 5 
came the best- Es 
selling mid-size АЧ 
car line in America ^ :-— 
during 1976 — and 
Supreme is the most 
popular Cutlass in 
history. 

No question about it, 
Cutlass Supreme's head-turning 
style has a lot to do with its sales 
success. It's the first thing people 
notice. That classic profile. That 
formal roof. That handsome, 
distinctive grille. 

s it any wonder your friends 
may think you bought your 
Supreme for looks? 


of 
OE 


minded, it's interest- BEAT 
SAND TM 
e 2 
v 


side to Supreme that's 
very appealing these 
days. 
x Example £1: Gas 
Ev mileage. EPA mile- 

“/ age estimates for a 

Supreme with avail- 
able automatic trans- 
mission and standard 231 

V6 show an impressive 25 mpg 
on the highway, 17 mpg in the 
city. Of course, your mileage 
may vary, depending on how you 
drive, your car's condition and 
equipment. (EPA estimates are 
lower in California.] 

Example #2: Maneuverability. 
Supreme's maneuverability makes 
it easy to get around in traffic. 
Easy to park. Easy on turns. To 


put it another way, Supreme is 
iust plain fun to drive. 

Example #3: Resale. 

It's as simple as this. Currently, 
Supreme has been returning a 
higher percentage of its purchase 
price than any other competitive 
mid-size car in its field. 

All that, in a car that's surpris- 
ingly easy to afford in the first 
place. 

Olds Cutlass Supreme. You 
bought it for practicality instead 
of looks. Or was it vice versa? 


CUTLASS SUPREME 
Can we build one for you? 


PS buyers gu 


ide to 


pocket 
cameras 


Electronic flash: At top is Hanimex VEF 
Zoom with plug-in flash; at bottom, ITT 
Magicflash EF-208 for Kodak Trimlites 
and Tele-Instamatic 608; in between, 
five cameras with built-in flash (GAF 
2020S Compactible, Continental Tele- 
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flash T-52, ITT 110 Magicflash IC-401, 
Keystone Everflash 405, Vivitar 742XL). 
Above, Kodak Trimlite 48 with Ektron 
II-B flash ($30 extra). Sekonic flash me- 
ter revealed that at 10 feet most 110 
flash units are in the two-stop underex- 


New 110's are packed with 
features to take fine photos 


By PAUL WAHL 


Fifty million Americans can’t be 
wrong. That’s how many of us have 
bought 110 cameras since March, 
1972, when Kodak introduced this 
format in its Pocket Instamatics. 
And sales continue at an annual 
rate of over five million. Walter A. 
Fallon, Eastman Kodak Co. chair- 
man, has said, “It is just the most 
popular camera ever made.” 

To find out why, lately I’ve been 
carrying one or another of the two 
dozen 110’s that I field-tested for 
this report. I shot hundreds of pic- 
tures with these cameras and am 
generally pleased with the results. 

The film is 16mm, and the 110 
frame measures only 13х17тт, 
compared with 24x36mm for 35mm. 
The 110 takes twice as much blow- 
ing up for the same-size print or 
screen image. To the critical viewer, 
picture quality may not be quite as 
good in the smaller format, but 
most people seem delighted with 
the 314-by-414-inch color prints 
that are the end product of 95 per- 
cent of 110 photography. 

I found the typical 110 camera 
attractively styled, pocketably com- 
pact and light, a cinch to load, re- 
liable in operation, and easy to use. 
With a few exceptions, it doesn’t 
cost much. Film and processing are 
standard and obtainable every- 
where. All this adds up to a real 


posure latitude of ASA 80 color-print 
film. For better results, use Kodacolor 
400. More accurate exposures were 
made with the Vivitar 742XL and Kodak 
Trimlite 48. Above: familiar GE Flip- 
Flash disposable. 


best-seller. When it comes to simple 
aim-and-shoot cameras, the 110 has 
the market all to itself. 


Today's box cameras 


Of the 70-odd 110's currently 
available, more than half are non- 
adjustable. These latter-day box 
cameras, some list-priced as low as 
$12.95, account for most of the 
sales. 

Typically, the shutter has two 
speeds, in the 1/100- and 1/50- 
second range. Shift to the slower 
speed is automatic when a Flip- 
Flash is inserted. Some models, 
particularly those with built-in elec- 
tronic flash, have single-speed shut- 
ters. 

'The usual fixed-aperture, fixed- 
focus f/8 or f/11 lens provides 
sufficient depth of field for taking 
acceptably sharp pictures at dis- 
tances from five feet to infinity. A 
new feature, introduced in the pop- 
ular Kodak Tele-Instamatic €08, is 
the dual-lens system in which built- 
in normal and telephoto lenses are 
interchanged by sliding a selector 
switch. 'The telephoto effect is 
moderate—the image is about 75 
percent larger than with the nor- 
mal lens. Other cameras have built- 
in auxiliary portrait or close-up 
lenses to permit picture-taking at 
Shorter ranges. 

For the occasional snapshooter— 
especially the one who regularly 
has Christmas and summer-vaca- 
tion pictures on the same roll of 
film—a pocket box camera should 
fill the bill. With the generous 
margin for exposure error of to- 
day's improved color-print films, 
these inexpensive cameras deliver 
acceptable results under most day- 
light conditions and with flash at 
about five to 10 feet. Of course, 
fixed-everything tends to limit the 
Scope of your picture-taking. To 
extend it, you need an adjustable 
camera. 


More sophisticated 110's 


Accurate focusing and exposure 
are especially important for best 
results—maximum sharpness and 
minimum grain—with tiny 110 neg- 
atives and transparencies that take 
considerable enlargement. And 
these adjustable cameras provide 
the essential control. 

Thirty-two such models, priced 
from $55.50 to $275, are compared 
in the buyer’s-guide chart on page 
68. The average camera among 
these weighs under a half pound, is 
small enough for convenient pock- 
eting, has automatic exposure con- 
trol and zone focusing, and comes 

Continued 


Rally shines deep 
because it cleans deep. 


There’s no glossing over dirt with ‘Rally’. Its 
special cleaners remove even dull, dirty 
road film as you wax. ‘Rally’ has silicones 
and tough waxes to make it both easy to 
use—and durable. Get a deep, hard shine 
that people can't help noticing—mile after 
mile. Get Du Pont ‘Rally’. 
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HOW THEY COMPARE: THE 110 ADJUSTABLE MODELS 


ie Special 


Make, Exposure 
model control Lens Focus Shutter Flash (oz) features 
CANON $190.00 Automatic 26mm 1/2 Coupled Electronic Hot shoe 56X11X22 12 Date 
T10ED-20 fiashmatic rangefinder 2-1/1000 electronic” imprinter 
ASA 400 
СОРАГ 59.95 Automatic 2Втт 19.5 Fined Electronic Hot shoe 43XLIX2 5 
POCKET 300 4-1/450 electronic** 
Magicube. 
COPAL 69.95 Automatic 28mm 18 Zone Electronic Hot shoe 43Х11Х2 5 
РОСКЕТ 400 4-1/450 electromc** 
Magicube 
СОРАГ 130.00 Automatic 26mm 15.6 Zone Electronic Hot shoe 43XL1X2 5 
POCKET 500 2-1/500 electronic* 
FlipFlash 
COPAL 14500 Automatic 26mm 173.5 Zone Electronic Hot shoe 43XLIX2 5 Self-timer 
POCKET 600 flashmatic 2-1/500 electronic* 
FlipFlash 
FUJICA 119.50 Manual 25-42mm zoom Scale Mechanical Hot shoe 49X11X26 7 Zoom finder 
POCKET 350 ZOOM ASA 400 15.6 1125 electronic" 
FUJICA 39.95 Automatic 30mm 15.6 Zone Electronic Hot shoe 48X1X18 5 
POCKET 400 101/400 electronic” 
FUJICA па Manual 20mm 1/4 Zone Mechanical Electronic 43x22x15 8 Pop-up flash 
POCKET 450 FLASH ASA 400. 1/160 built-in. 
FUJICA 149.95 Programmed — 25mm 1/28 Zonelscale Electronic Hot shoe 57X11X22 8 Self-timer 
POCKET 500 flashmatic 4-1/500 electronic* 
FUJICA 179.95 Programmed 25mm 12.8 Coupled Electronic Hot shoe 57X11X22 9 Self-timer 
POCKET 600 flashmatic rangefinder — 4-1/500 electronic" 
HANIMEX 99:95 Manual 25-40mm zoom Scale Mechanical Electronic’ — 39X21X25 В Zoom finder 
VEF ZOOM 15.6 1125 
HANIMEX 66.95 Manual 20mm 174 Fired Mechanical Electronic” — 39X21X17 5 Built-in aux. 
VEF WIDE 1125 close-up lens 
KEYSTONE 63.95 Automatic 30mm f/5.6 Fixed Mechanical Electronic 6.6 X 1.2 X 2.3 6 Built-in aux. 
POCKET EVERFLASH 405 1/125 built-in portrait lens. 
KODAK 55.50 Automatic 25mm 179.5 Fixed Electronic FlipFlash SIXIIX24 7 
TRIMLITE INSTAMATIC 28 1130-1160 electronic** 
KODAK 68.50 Automatic 25mm 1/8 Zone Electronic FlipFlash 51Х11Х24 7 
TRIMLITE INSTAMATIC 38 flashmatic. 5-1/225 electronic** 
KODAK 128.50 Programmed — 26mm 12.7 Coupled Electronic FlipFlash 58Х11Х24 9 
TRIMLITE INSTAMATIC 48 flashmatic rangefinder 1301250  electronic** 
ASA 400 
KODAK 95.50 Programmed 25mm 1/5.6 Scale Electronic FlipFlash 59x13x25 8 Automatic 
TELE-INSTAMATIC 708 silicon-cell 43mm telephoto 1/30-1/300 ^ electronic** FlipFlash 
flashmatic converter exposure 
MINOLTA 265.00 Automatic 25-50mm zoom Reflex Electronic Hot shoe 53x21x43 15 Macro setting 
110 ZOOM SLR ASA 400 174.5 microprism 10-1/1000 electronic ** for. ups 
to in. 
MINOLTA 90.00 Automatic 26mm 1/8 Zone Electronic Hot shoe 53X1X23 7 
POCKET AUTOPAK 250 101/330 electronic” 
Magicube 
MINOLTA 110.00 Automatic 26mm t/3.5 Scale Electronic Hot shoe. 53X1X2.3 7 Built-in aux, 
POCKET AUTOPAK 270 101/330 _electronic* close-up lens 
_ Magicube 
MINOLTA 7000 Manual 26тт 15.6 Zone Mechanical Electronic $3X11X23 8 
POCKET AUTOPAK 430E 1/200 built-in 
MINOLTA 90.00 Manual 26mm 13.5 Zone Mechanical Electronic 63X11X23 8 Built-in aux. 
POCKET AUTOPAK 450Е 1/200 built-in close-up lens. 
MINOLTA na Programmed 26mm 173.5 Zone Electronic Но! shoe 46Х11Х22 6 
POCKET AUTOPAK 470 flashmatic 211000 electronc** 
ASA 400 
MINOX 22800 Automatic 25mm 12.8 Coupled Electronic Electronic" — 92Х1Х21 5 
1105 flashmatic rangefinder — 4-1/1000 Magicube 
ASA 400 
RICOH T0995 Programmed 25mm 1/28 Zone/scale Mechanical Hol shoe 5X1X22 7 Backi 
RICOHMATIC 600M flashmatic 1/30-1/250__electronic** control 
ROLLE! 275.00 Programmed 23mm 12.8 Zonelscale Electronic ^ — Flashcube 33X17X12 7 Black finish 
А110 silicon-cell 4-1/400 adapter" 
auto flash. 
ROLLEI 24500 Automatic 23mm V2.8 Zonelscale Electronic Flashcube 33X17X12 7 Chrome finish 
E110 flashmatic 4-1/250 adapter" 
ASA 400 
SEARS 89:99 Programmed 25тт!28В Zone Electronic Hot shoe 53X13X23 8 
EASI-LOAD 410EF flashmatic 1/30-1/300___electronic* 
SEDIC 56.95 Automatic 27mm 8 Zone Electronic Hot shoe 53X12X2 6 Accessories: 
XF-22 10-1/250 electronic** motor drive, 
FlipFlash wide angle 
telephoto, 
close-up aux. 
lenses 
SEDIC 69.95 Automatic 26.5mm 15.6 Zone Electronic Hot shoe 53Х12Х2 6 Same 
XF33 10-1/400 electronic** accessories 
FlipFlash XF-22 
VIVITAR 174.95 Programmed 24тт!19 Coupled Electronic Electronic 67X12X24 12 
742XL flashmatic rangefinder 5-1/800 built-in 
ASA 400 
VOIGTLANDER 99.50 Manual 24тт 15.6 Fixed Mechanical Hot shoe 47X09X14 4 Smallest, 
VITORET 110 flashmatic. 1/125, 1/60 electronic ** lightest 110 
Flashcube 
adapter" 
"included in price "Accessory 


MANUFACTURERS' ADDRESSES 

Canon, Canon USA Inc., 10 Nevada Dr., Lake 
Success NY 11040; Citation, Н. C. Lapidus 
Corp., 175 Fuiton Ave., Hempstead NY 11550; 
Continental, Continental Camera Corp., 1098 
Randolph Ave. Rahway NJ 07065; Copal, 
Copal Corp. of America, 58-25 Queens Blvd., 
Woodside NY 11377; Fujica, Fuji Photo Film 
USA Inc., 350 Fifth Ave., New York NY 10001; 
GAF, GAF Corp. 140 W. 51st St, New York 
NY 10020; Hanimex, Hanimex (USA) Inc. 
1801 Touhy Ave. Elk Grove IL 60007; ITT, 
ITT Photo Products, 133 Terminal Ave., Clark 
NJ 07066; Keystone, Berkey Keystone, 429 
Getty Ave., Clifton NJ 07015; Kodak, Eastman 
Kodak Co. 343 State St, Rochester NY 
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14650; Minolta, Minolta Corp., 101 Williams 
Dr. Ramsey NJ 07446; Minox, Minox USA, 
Rockleigh NJ 07647; Ricoh Braun North 
America, 55 Cambridge Pkwy. Cambridge 
MA 02142; Rollei, Rollei of America Inc., 1 
Lehigh Dr., Fairfield NJ 07006; Sears, Sears, 
Roebuck & Co. Sears Tower, Chicago IL 
60684; Sedic, Ehrenreich Photo-Optical Indus- 
tries inc., 101 Crossways Park West, Wood. 
bury NY 11797; Sekonic, Copal Corp. of Ameri 
са, 58-25 Queens Blvd., Woodside NY 11377; 
Vivitar, Vivitar, Inc., 1630 Stewart St., Santa 
Monica CA 90406; Voigtlander, Ehrenreich 
Photo-Optical Industries Inc., 101 Crossways 
Park West, Woodbury NY 11797. 


with an electronic flash as standard 
equipment. 

To help you make the right 
choice, let’s look at the major fea- 
tures of these cameras. 


Focusing 


Most adjustable cameras have 
Continued 


SURE YOU WANT TO KEEP YOUR CAR 
LONGER. 
BUT DO YOU KNOW HOW TO? 


Its a lot easier than you 
think to help make your car 
last. For instance, make sure 
its kept well tuned. Have 
maintenance check-ups 
performed when your owner’s 
manual tells you to. 

And be very careful about 
the motor oil and filters you 
use. Because they both protect 
your car’s engine. 

So make sure you use 
quality motor oil and filters. 

Like Quaker State. 

People have been using and 
trusting Quaker State Motor 
Oil for over 60 years. And for 
very good reasons. 

It's formulated and blended 
by lubrication specialists, 
dedicated to producing quality 


automotive oils for your car. 
And before it leaves our 
refineries, it has to pass 
Quaker State’s strict quality 
control standards. 

So by the time Quaker State 
reaches your car, you know it’s 
going to do a great job. 

Use it regularly and youll 
help avoid expensive 
engine repairs. 

And help keep your car 
from growing old before its time. 

The fact is, more people 
buy Quaker State than any 
other motor oil in America. So 
look for Quaker State Motor 
Oil and Filters wherever they 
care about cars. 

Because wed like you to 
keep your car longer, too. 


QUAKER STATE HELPS CARS LAST. 


OIL FILTER 


Bobby Unser says, 


“А new way to 
control roads 


^ Das-a-ust 


SHOCK ABSORBERS 
| No conventional 

shocks can 

match 'em!" 


| They can't compete with 
Gas-a-just's top road contact 
and consistency in performance. 
Because Gas-a-just contains 
all-weather fluid and nitrogen 
gas separated by a patented 
floating/dividing piston that 
prevents performance let down. 
This and many more features 
mean Gas-a-just is superior to 
any ordinary brand 

(Built under license of 

Dr. deCarbon system) 
MacPherson Strut Replacement 
Cartridges also available 


For more information, write 


i Wis 
> 
CORPORATION OF AMERICA 


207 Eisenhower Lane South, 
Lombard, Illinois 60148. 


Thousands 
of 
satisfied 
users. 


Portalign is the NEW TOOL de- 
signed to enable accurate drill- 
ing when attached to your port- 
able electric drill-add proper 
bits and it can be used like a 
router, shaper or sander. 
FAST—ACCURATE—VERSATILE 
M not available in your local 
hardware store, send for 
FREE ILLUSTRATED 
BOOKLI 

[ Portalign Tool Corporation, Dept. B-T "iH 

| PO. Box A80547 

| San Diego, CA 92138 


! 
| 
1 Please send Free Illustrated Booklet on the PORTALIGN | 
1 Precision Drill Guide to: l 
| 
1 


| Nome. 
| Address 
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Pocket cameras 


[Continued] 


zone focus. You simply align an in- 
dex with the symbol representing 
your subject, from head-and-shoul- 
ders portrait to distant scene. More 
precise, if you're good at estimating 
distances, is scale focusing: The 
range is set on a distance scale. 
Some models have both zone and 
scale focusing, which I prefer. 

Focusing is most accurate with a 
lens-coupled rangefinder. You 
adjust the focus until two images 
in the rangefinder area of the view- 
finder merge into one. In the Min- 
olta 110 Zoom SLR, a central mi- 
croprism spot facilitates through- 
the-lens focusing by fracturing out- 
of-focus images. 

Although minimum ranges vary 
with different models, focusing 
cameras generally let you move in 
as close as three feet instead of 
the five feet allowed by fixed focus. 


Exposure control 


Better pictures result when the 
lens-aperture/shutter-speed combi- 
nation is accurately matched to the 
light level. This is done best by 
automatic or programmed exposure 
control, Precise exposure is essen- 


VIVITAR 742XL 


MINOLTA 110 


САМОМ 110ED-20 


VOIGTLANDER VITORET 110 


tial with color-slide films since the 
latitude is only one stop overex- 
posure or underexposure. 

Cameras with manual exposure 
control have fixed shutter speeds 
and no meters; you adjust the ex- 
posure by varying the lens open- 
ing. 

With automatic exposure control, 
the aperture may be either fixed or 
adjustable by the user. An electric 
eye (CdS cell) senses the light 
and adjusts the shutter speed ac- 
cordingly. A further refinement is : 
provided by programmed exposure 
control: The electric eye selects 
both aperture and shutter speed 
when you press the release button. 

Electronically controlled shut- 
ters, common to most of these 110's, 
provide a wide range of exposures. 
With programmed types, the lens 
is usually wide open—to permit the 
fastest shutter speed for freezing 
subject and camera movements— 
and is stopped down only to avoid 
overexposure in bright light. 

With several exceptions (noted 
in the chart) that are keyed for the 
new ASA 400 color-print films, cur- 

Continued 


110's come in many sizes and shapes 


ROLLEI A110 


X 1105 


MINO: 


b 


Va the 


mazin 


How's a CB bandit going to take your CB if he doesn't 
even know you've got one? That's the secret of the 
One-Hander. Since all controls you need are in the 
palm-sized handset, you can mount the tiny 
transceiver case permanently out of sight — in the 
glovebox, under dash or seat, even in the trunk using a 
special extension cable. When you leave your vehicle, 
unplug the handset and lock it up or take it with you. 
The One-Hander is safer and easier to use while driv- 
ing — no reaching and fumbling around to make ad- 
justments. Built-in noise blanker and limiter chop out 
ignition-type noise. Two ceramic filters and push-pull 
audio circuitry. Improved auto-modulation for FULL 
talk power, always. With mounting bracket, cables for 
12 VDC positive or negative ground. Thieves hate 
the Realistic One-Hander. But you'll love it. Just 
169.95* at your nearby Radio Shack. 


ALL THE 
ONTROLS ARE 
IN THE MIKE 


У Push-to-Talk Switch 
vV Speaker and Mike 


У Channel Selector 
with LED Indicator 


У Volume On/Off Control 
v Variable Squelch 
У 5' Coiled Cord 


1WaxSVex7" case 
with selector switch 
for handset speaker, 
built-in speaker, or optional 
external speaker. 


Trunk-mount your One-Hander: Special 16v2-foot cable 
runs from trunk under carpet to plug-in jack on dash. 
Everything's hidden! Cable (21-600) just 29.95". 


SOLD ONLY WHERE YOU SEE THIS SIGN: 


& 
These two credit cards honored 
at most Radio Shacks 
52 “Prices may vary at individual 
stores and dealers 


А TANDY COMPANY • FORT WORTH, TEXAS 76107 
OVER 5000 LOCATIONS IN NINE COUNTRIES 


Pocket cameras 


[Continued] 


rent 110 exposure-control systems 
are geared to films in the ASA 80 
bracket. The latter color-print films 
are likely to remain more wide- 
ly used, with the faster types re- 
served for low-light situations and 
to extend flash range. Incidentally, 
ASA 400 film may be used success- 
fully in cameras not specifically de- 
signed for it—because of the four- 
stop latitude, any overexposed neg- 
atives should be printable. 

When some cameras are in flash 
mode, the aperture changes as you 
focus, matching the flash-to-subject 
distance for properly exposed shots. 
This very valuable feature is called 
“flashmatic.” In the programmed 
Kodak Tele-Instamatic 708 and 
Rollei A110, fast-reacting silicon 
photo diodes “read” the flash and 
automatically control exposures 
with FlipFlash and flashcubes re- 
spectively. 


Lenses 


For general photography, an f/5.6 
lens is fast enough. However, an 


72 | POPULAR SCIENCE 


Special optics: Shown at 
top, the Kodak Tele-Insta- 
matic has tele-converter; 
Hanimex VEF has close-up 
auxiliary. Below are the 
Fujica Pocket 350 Zoom 
and Citation telephoto lens 
for Kodak Instamatics. 


Motor drive ($29.95) 
joins the Sedic XF-33 
camera in a low-cost 110 
system that includes aux- 
iliary wide-angle telephoto 
and close-up lenses, an 
electronic flash, and a 
copy stand (not shown). 


1/2.8 or f/2 permits use of higher 
shutter speeds to stop action and 
lessen the effect of hand shake, al- 
lows you to shoot under lower light 
levels, and extends the effective 
range of flash. Faster lenses have 
shallower depths of field, making 
accurate focusing more important 
and a coupled rangefinder more de- 
sirable. 

Expected before year's end is a 
new generation of 110 cameras with 
fast lenses, designed for use with 
ASA 400 films to eliminate the 
need for flash in most indoor pic- 
ture-taking. 

Experienced photographers usual- 
ly like to have control over depth 
of field and, in automatic cameras, 
shutter speed, through aperture se- 
lection. Just a few 110 cameras 
now have manually adjustable lens 
apertures. Among those available, 
only the Minolta 110 Zoom SLR 
and Minox 110S have f-stop set- 
tings. With the others, you select 
the aperture by setting the appro- 
priate light symbol (sun, clouds, 


etc.) opposite an index. Some in- 
struction books don't even tell you 
the f-stop equivalents of these sym- 
bols. I recognize that symbols are 
easier for non-photographers to un- 
derstand. Still, are additional f-stop 
markings too much for us old-fash- 
ioned picture-takers to ask for (es- 
pecially in high-priced cameras)? 
Particularly annoying to me are 
the hard-to-see tiny symbols on the 
otherwise excellent Canon 110ED- 
20. 


“Normal” focal length for 110 
is 25mm, corresponding to 50mm 
for 35mm cameras. Standard lenses, 
as you will note from the chart, 
range from 20mm to 30mm. The 
shorter focal lengths give a wider 
angle of view, smaller subject im- 
age, and greater depth of field, 
while the longer focal lengths pro- 
vide the opposite. 

At present, no 110 camera offers 
lens interchangeability. However, 
several models provide means of 
varying focal length. The Minolta 
110 Zoom SLR has an f/4.5 25- 
50mm zoom lens, while the Fujica 
Pocket 350 Zoom and Hanimex 
VEF Zoom have f/5.6 25-42mm 
and 25-40mm zooms respectively. 
The Kodak Tele-Instamatic 708 
has an f/5.6 25mm prime lens and 
a 43mm tele-converter built in; а 
sliding selector moves the latter 
into and out of position. Wide-an- 
gle (19mm) and telephoto (40mm) 
screw-in auxiliary lenses are avail- 
able for the Sedic XF-22 and XF- 
33. A mere $12.95 buys the Citation 
Pocket Telephoto auxiliary lens 
that snaps onto the Kodak Pocket 
Instamatics 20, 30, and 40, as well 
as the Trimlite Instamatics 28 and 
38. 


Size and weight 


Anything a 110 camera can do, a 
35mm can do better—except load 
in an instant and travel easily in 
your pocket. And some compact 
35's [PS, Sept. 1975] even chal- 
lenge 110's in pocketability. It 
seems to me that, depending upon 
how highly you prize easy load- 
ing, the 110 camera's sole raison 
d'étre may be very small size and 
light weight. Yet some cameras, 
such as the Minolta 110 Zoom SLR 
and Vivitar 742XL, are large for 
the average pocket. 

I am willing to trade off 35mm 
quality only to get a camera small 
and light enough to carry in my 
breast pocket. In my opinion, 110's 

Continued 


Starting out on "no-thump" 
Goodyear Cushion Miler RV tires 
makes your whole day go better. 


Goodyear Cushion Miler RV 
tires have polyester body plies: 
they won't flat-spot, even after 
your vehicle has been parked 
overnight. That means you'll have 
a smoother, quieter ride than you 


would have with flat-spotting tires. 


You'll be а lot less likely to experi- 
ence pans rattling and items in 
your refrigerator breaking and 


spilling. And chances are you'll 
even be less fatigued at the end 


But don't let the smooth ride 
fool you. Goodyear Cushion 
Miler tires are strong. They're 
designed for stability and 
resistance to sidesway. The 
broad, flat tread 


offers firm, full contact with the 
road 

And the traction edges on 
the tread are angled to provide 
grip and responsive handling on 
the highway. So they're easy to 
drive 

Those are just some of the 
reasons why more roads and 
trails get blazed on Goodyear's 


full line of. 9 

tires than any other kind. 
Goodyear Cushion Miler 

tires. The right way to start out. 


Self-locking 


blocks 
go up without 


mortar 


It’s a neat, ordinary-looking 
wall—but interlocking blocks 
cut construction time in half. 


Want to build planter boxes, a patio 
wall, or even a whole house, without 
mortaring between joints? A new, 
interlocking concrete block cuts 
the time ond effort required for 
such construction projects. 

The Haener Block System fea- 
tures three types of concrete build- 
ing blocks: the basic block, a stan- 
dard-size (4” x 8” x 16”), open- 
ended stretcher; a standard-size 
corner block with one closed end; 
and a half-block, also closed on one 
end. Each precision-molded block 
has tabs set about a third of the 
way in from each end. The tabs 
project about an inch above the 
block’s surface to lock against the 
inner end walls of the next row of 
blocks. This self-locking system 
keeps the blocks from slipping, 
makes laying a straight wall easier, 
and cuts construction time. 

The blocks go down over existing 
floors in minutes. You can build a 
room divider or a set of planters 
for your deck—without dropping 
blobs of mortar underfoot. And, 
should you want to move your crea- 
tion, you simply unstack the blocks 
and assemble them elsewhere. 

To anchor exterior walls, and to 
make certain each course goes up 
straight, you should set the critical 
first course in firm—not sloshy— 
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mortar, laid on a level footing. Use 
a level both across and along the 
course as you lay it. With a true 
first course, the rest of the wall goes 
up as fast as you can set the blocks 
in position. According to Haener, 
one person can do the job as fast 
as four using mortar. 

For most low walls, the last step 
is capping the top course. Haener 
plans to market a specially grooved 
cap block within a few months. For 
now, you can cut the top row of 
tabs with a cold chisel, then mortar 
down conventional cap blocks. 

For higher walls, Haener recom- 
mends complete grouting of the in- 
terior, along with the usual rein- 
forcing bars. (Each block has a 
rebar notch cut through the tabs.) 
But the grouting can be poured 
from a ready-mix truck spout in 
about an hour. 

One final advantage of the sys- 
tem: Each block is formed to the 
stated dimensions, unlike regular 
blocks, which are undersized to al- 
low for mortar. This simplifies plan- 
ning, since you can calculate exactly 
how many blocks you'll need. 

The Haener blocks cost from 39е 
to 49е a block. They're made by 
Haener Assembly Block Co., Box 
27878, Tucson, Ariz. 85726.—Frank 
Albert 


Stretcher block (above) and а half- 
block (left) are fitted over tabs. Joint- 
simulating grooves on blocks’ outer sur- 
faces give finished wall a mortared look. 


Pocket cameras 
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that are any larger make no sense, 
even for the amateur. 


Hold and squeeze 


Although small and light 110 
cameras are handy to carry, they’re 
hard to hold steady. Camera move- 
ment due to unsteady holding is 
the usual cause of unsharp 110 pic- 
tures. Here’s how to hold your 110 
and shoot without shaking: 

Grip the camera firmly in both 
hands, fingers positioned to avoid 
obstructing the lens or finder win- 
dow. Avoid too tight a hold since 
this may induce a tremor. Press 
your hands and/or the back of 
the camera against your face for 
support. Arms are held close to the 
body and braced against the chest. 
For good balance, stand squarely 
on your feet, legs apart. If possible, 
find something to lean on or against 
when the shutter speed is slow. On 
most 110’s, the shutter-release but- 
ton is located on the top of the 
camera body when held for a hori- 
zontal picture. The thumb against 
the bottom of the camera backs up 
the forefinger’s pressure on the but- 
ton to eliminate shake. And you 
squeeze off the shot. This is par- 
ticularly important with cameras 
that have hard releases. 


Color slides 


I think that you miss the best 
of 110 photography if you shoot 
only color-print film. Properly ex- 
posed 110 color slides deliver ex- 
cellent images when shown with a 
projector designed for this format. 
A print in an album can’t compare 
with a picture filling a 40-by-40- 
inch screen. Cost per picture is 
actually 40 percent less for a slide 
than for a 314-by-414-inch print 
(based on cost of film and process- 
ing). 


Shop around 


Before you buy a 110 camera, 
check out the various models and 
compare dealers’ prices. The pub- 
lished “suggested retail price" is 
fictitious and I've quoted such fig- 
ures only for purposes of compari- 
son. Nobody pays list price. My 
recent check of leading New York 
dealers revealed that popular 110 
cameras are being offered at dis- 
counts ranging from 25 to 40 per- 
cent and more. It really pays to 
shop around, especially if you're 
in the market for one of the high- 
er-priced models. Discount houses 
offer savings on film and process- 
ing mailers too. 05 


According to а U.S. Government publication: 
The New Chevrolet has 5 more cubic feet of room inside 


than our nearest sales competitors 
. older style full-size cars. 


Five cubic feet. 

That's how much more passenger 
тоот there is inside The New Chevrolet 
than there is inside this years older- 
style full-size cars of Chevy's nearest 
sales competitor. 

Five cubic feet. 

And you don't have to take ourword 
for it. 

That's based оп U.S. Government 
estimates of vehicle interior size, as re- 
ported in the 1977 EPA Guide for New 
Car Buyers. You can get a copy at any 
new car showroom. 


Our model is 6'4" 
Look at the room he has. 


The Caprice Classic Sedan 


Five cubic feet. 
It's not Grand Canyon, but it’s а size- 


| able difference. Enough, we hope, to 


cause you to wonder why anybody 


zx» would need that extra "size" on the 


outside of the car when you can get 
so much room and comfort inside the 
crisp, contemporary, trend-setting 
1977 Chevrolet. 

Sitin a New Chevrolet soon and see. 


Now that's more like it. 


Shooter has 21 or 
five seconds to hit 
the running boar. 
Electronic unit con- 
trols target drive, 
governing delay be- 
fore release and 
time of run. 


"Ready," 


calls the shooter, stand- 
ing with the butt of the air rifle 
touching his hip. Out of the blind, 
10 meters (33 feet) away, darts the 
target, a black boar with a head at 
each end. Snapping the rifle to his 
shoulder, the shooter leads the tar- 


Running-boar target 
for air-gun practice 


get, aims, and fires just before it 
disappears into the blind at the op- 
posite side of the range. 

The nine-foot travel between 
blinds takes the motor-driven tar- 
get 21/5 seconds for a fast run, five 
seconds for a slow run. An elec- 


tronic control unit, with automatic 
and manual modes, can be set for 
standard 21⁄4- or five-second runs. 
Delay in the blind is variable from 
one to five seconds. 

The two-headed boar measures 
91% inches, nose to nose. Superim- 
posed on the boar are two sets of 
scoring rings ranging in value from 
one to 10 points. The rings are 
about 1% inch apart and the center 
(scoring 10) is just under 15 inch 
in diameter. A match consists of 
30 shots: 10 fast runs, 10 slow runs, 
10 mixed runs, alternating left to 
right and right to left—hence the 
two-headed target. Maximum pos- 
sible score is 300 points. 

RuBoT (Running Boar Target) 
was developed by Daisy of BB-gun 
fame. It's a miniature version for 
air rifles of the Running Boar 
match—fired with .22 rimfire rifles 
at 50 meters—now a standard event 
in international marksmanship 
competition. Moving-target shoot- 
ing is great fun, and RuBoT also 
provides valuable practice. 

The basic RuBoT setup (one fir- 
ing point) consists of target-drive 
system, control unit and cable, pow- 
er cord, and backstop. It sells for 
$425. Made by Daisy, Rogers, Ark. 
72756.—Paul Wahl 


Aircommand 40-channel C 


From the people who bring 
you Marantz—the world's 
finest stereo systems— 
comes the Aircommand 
CB-640—the finest in 
40-channel CB. With 
Aircommand you get 
over 25 years experi- 
ence in outstanding 
2-way communications 
products. 
Full 6 Watts of audio 
power. Provides plenty 
of punch so your speaker 
cuts through freeway noise. 
Dual-conversion super- 
heterodyne receiver with 
dual-cascaded ceramic 
filters. Together, both fea- 
tures provide the most com- 
plete rejection of unwanted 
signals, assuring you unsur- 
passed selectivity and 
sensitivity. 
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4 big Watts of RF power. Aircommand delivers the maxi 
mum power legally allowable to let you belt out the big so 
100% modulation capability. Even when you talk softly 
into the mike, your message cuts through loud and clear, 
thanks to one of the most advanced mike preamp and 
compressor designs in CB today. With Aircommand, youl 
don't have to spend an extra $30 to $40 on a "power mikq 
You can't buy better modulation than Aircommand. 
Specially tailored frequency response. 

LED 40-channel selection display. Easy-to-read, night or da 
8-LED (light emitting diode) meter display. Provides 

an easy-to-read display of SWR (standing wave ratio), 
modulation, and incoming or outgoing signal strength — 
instantly, accurately. 

Special emergency Channel 9 scan with exclusive 
Aircommand "beep" alert. No matter what channel you" 
on, a special Aircommand CB-640 circuit continuously 
and silently monitors Emergency Channel 9. When somd 
one starts transmitting on Channel 9, a unique "beep" 
alerts you, so you can tune yourself in and give assistanc 
Public address capability. The versatile Aircommand 
CB-640 public address package lets you (1.) Talk into tha 
CB mike and outan exterior public address speaker. 

(2.) Attach a tape recorder to the auxiliary jack on the 


Air-cushioned 
Mercedes 


| New flagship of the nine- 
model Mercedes-Benz 

| lineup in the U.S. is the 
6.9, a four-door sedan 

| that the company claims 
to be an "engineering 
tour de force.” The 6.9 designation 
is the liter displacement of the en- 
gine (417 cu. in.), a fuel-injected, 
overhead-cam V8 that develops 250 
horsepower at 4000 rpm. The body 
is the same one that’s used for the 
450 SEL sedan, but the engine is the 
largest one in the Mercedes stable. 
Performance is equal to that of the 
quickest production cars now built 
in the U.S.—Mercedes claims less 
than nine seconds for acceleration 
from zero to 60 mph. 

The ride is a revelation, thanks 
to two factors: a positive effort to 
cut down on interior noise levels, 
and the hydropneumatic suspen- 

= sion, The steel coil springs of the 


450 SEL chassis have been re- 
placed by fluid-filled struts (draw- 
ing at right) at each wheel. Shock 
is soaked up and springing support 
is provided by the cushioning effect 
of oil over gas. Antisquat, antidive, 
and antiroll features are mechani- 
cally built into the axle linkages of 
the new car. 

The luxury-laden car sells for 
$38,000-plus in the U.S., where 
Mercedes expects to sell about 500 
a year. Why introduce a model that 
is EPA-rated at 10 mpg in the city 
and 14 mpg on the highway? Mer- 
cedes officials say they are “meet- 
ing а demand in the U.S.”—Jim 
Dunne 


DAMPER. 
PISTON 


PISTON 
ROD 


PRESSURE. 
CYLINDER 


RESILIENT! 
STOP 


signal through the external speaker. 


Built-in standing wave ratio circuitry. Measures the effi- 
ciency of the antenna system for optimum performance. 
Other outstanding features include: Delta fine tuning 
control, digital synthesizer with phase-locked loop, 


You never heard it so good!!! 


CB-640 rear panel, and boom your tape out through the 
same external speaker. (3.) Mix your voice from the 

CB microphone with the program material on the tape 
recorder. Both voice and tape sound at the same time 
through the external speaker. (4.) Beam your received 


automatic noise limiting switch, noise blanking switch, 
squelch control, RF gain control. 


Also available: Aircommand CB-140; Aircommand 
CB-340. All 3 units bring you state-of-art design, flawless 
craftsmanship and day-in, day-out reliability. Try them out 
now at your Superscope Aircommand dealer. 
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THROUGH THE VIEWFINDER 


By EVERETT H. ORTNER 


Vivitar 


гава. ‘thyristor 


285 
* 


Zoom flash 


If you've ever tried to use flash with a 
wide-angle lens, you know the problem: 
light falloff at the picture edges because 
the beam angle is not as wide as the 
camera angle. A new electronic-flash 
unit, the Vivitar model 265, offers a 
solution for 35mm SLR cameras. It 
zooms from a "tele" setting for 85mm 
lenses to “normal” for 50mm lenses, to 
“wide” for 35mm lenses. To spread the 
beam still wider, for wide-angle lenses 
down to 24mm, you attach an accessory 
panel to the front of the flash head. 

The secret is a built-in Fresnel filter/ 
lens, visible in the picture above. Pulled 
back, it spreads the beam. Pushed for- 
ward, it narrows the beam. For the ex- 
tra-wide beam, you insert an additional 
filter. 

Guide numbers change with beam an- 
gle: 40 in normal mode, 50 in tele, 35 
in wide. With the wide-angle panel in 
place, it goes down to 20. 

Vivitar’s model 283, which has been 
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on the market for a couple of years now, 
offers a similar capability, but you have 
to insert separate beam-changing lenses 
in a filter holder, 

The 265 offers a choice of two auto- 
matic settings, plus manual, with thy- 
ristorized energy-saving circuitry. List 
price is $79.95. 


The instant-picture war 


In my June column, | wrote about Ko- 
dak's new instant-picture economy cam- 
era, the Handle. Below, at right, you 
can see Polaroid's answer, the One- 
Step. The name accents the fact that 
you need only press a sincle button to 
take a picture (a motor automatically de- 
livers the print). With the Handle you 
have to crank out the print manually. 
The OneStep uses SX-70 film, has a 
molded-plastic f/14.6 lens and auto- 
matic exposure control, and sells, like 
the Handle, for $39.95. 

Kodak is returning fire, but at a differ- 
ent target: Polaroid’s top-of-the-line 
folding SX-70 cameras. The EK8 cam- 
era, shown below folded for carrying 
and open for shooting, looks like a 
worthy competitor to the elegantly de- 
signed SX-70 cameras (although all any- 
one in the U. S. has seen so far are pic- 
tures of the ЕК8). It has a three-element 
137mm f/11 plastic lens, shutter speeds 
from 1/20 to 1/300 second, and a 
coupled rangefinder. (The top SX-70's 
have a four-element 116mm f/8 glass 
lens, speeds from 1/180 to 14 sec- 
onds, plus coupled rangefinder.) The 
EK8 was announced last year, but is 
only now being distributed—and only 
in Europe. Delivery date in the U.S. is 
not set, but a good guess might be this 
fall, in time for Christmas buying. 

Meanwhile, of course, back in Cam- 
bridge, Mass., Polaroid tacticians are 
bracketing in on Kodak with a new artil- 
lery piece called Polavision. For the in- 
side story on that, turn to page 96. 


Follow-ups 


€ in the June issue | wrote an article 
about a new 3M photographic system, in 
which computer-directed spray heads 
make color enlargments of virtually any 
size on virtually any material [''Com- 
puter-painted Enlargement," page 92]. 
Since then, | have learned of two other 
companies that offer a similar service: 
Berry & Homer, Inc., 1210 Race St., 
Philadelphia, Pa. 19107, calls its pro- 
cess "Photoscan." Gisen Corp., 2044 
Cotner Ave., Los Angeles, Calif. 90025, 
calls its version ""Scanamural." The ЗМ 
Co. (Box 33600, St. Paul, Minn. 55133) 
calls it "Architectural Paintings.” 

@ Last month | wrote about the new 
breed of high-speed color-negative films 
typified by Fujicolor 400 and Kodacolor 
400 [‘‘New Superfast Color-print Films,” 
page 100], and once again experienced 
the problem of getting competent pro- 
cessing. In the course of developing our 
test film and getting prints made, we 
dealt with two custom darkroom ser- 
vices and two large commercial pro- 
cessors. If the murder of pictures were 
a crime, a fair percentage of film pro- 
cessors would be in jail—in this case 
50 percent, one "custom'' service and 
one commercial service. 

In order to be sure that the problem 
was with the printing and not the nega- 
tive materials, we had some of our negs 
reprinted—by the other custom service. 
Sure enough, the prints this time were 
beautiful. 

If you shoot mostly color-negative 
material, as most amateurs do, here's 
good advice: 

When your prints come back from 
the processor, examine them for color 
accuracy. Color films today are capable 
of astonishingly accurate color. If the 
colors in your pictures are way off (pink- 
ish grass, for example), consider: 1) 
sending them back for new prints and 2) 
finding a new processing service. 

| have turned back prints many times 
for re-doing, and | have never had an 
unpleasant experience in the course of 
doing so. And the remakes are usually 
excellent. That's because they get a par- 
ticularly close inspection this time. 

But why bother with an incompetent 
or careless processing service? If you're 
dissatisfied, try the film manufacturer's 
own service (as with Kodak) or author- 
ized service (as with Fuji). They're а 
better bet than cheapie services that 
often offer nothing but low prices. Pic- 
tures are for keeping, so why not have 
something worthwhile to keep? us 
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How to get the seven things 
Kodak leaves out of their 
top XL sound movie camera. 


For about the same price. 


Get a Minolta XL-660 super-8 sound movie 
camera, and you'll be getting all the features 
you'd find in a Kodak" at about the same 
price, plus these seven: 
1. Viewing through the lens that's taking the 
picture. With the XL-660, you see exactly 
what the film sees all the time. So 
you're not likely to cut off people's 
heads in close shots. And in 
: group shots, you'll always 
ie X be sure that you've got 
everybody you want 
in the picture. 
2. Close- 
ups right up to 
the front of the lens. 
The XL-660 gives you 
magnificent close-ups of objects 
as small as flowers and coins. Great 
for interesting titles—using post- 
cards, for instance. 
3. Professionally smooth power 
zooms from 7.5mm wide-angle to 
45mm telephoto. That's a 6-to-1 
zoom range. And it's electric, so all 
youdois push one buttonto zoom 
in or out. | 
4. Automatic fade-in j i 
and fade-out of both | 
picture and sound. | 
Another feature that | 


Look how much 
more you get 


contributes to professional-looking movies. 
Just push a button. 

5. Sound recording up to 50 feet away 
without wires between camera and subject 
with the XL-660's FM wireless microphone 
kit* 

6. Recording from a second microphone, 
phonograph, tape recorder or TV directly 
onto your soundtrack. A special attachment* 
lets you mix sounds from two sources. Not 
available from Kodak. Not even as an option. 

7. Boom or zoom mikes to capture far-away 
sounds. The XL-660 system has two special- 
purpose microphones: a zoom mike* that can 
be removed from the camera and used hand- 
held. And a boom mike* to follow distant 
sounds. 

Now that you know the difference in fea- 

tures, you should really compare the 
Minolta XL-660 and the similarly 
priced Kodak in person at your 
photo dealer. You'll see and 
feel the total difference 

between them. 

For more information, 
see your photo dealer or 
write Minolta Corpora- 

оп, 101 Williams Drive, 
A Ramsey, N.J. 07446. 


T Optional, extra-cost accessory. 
fBKodak is a registered trademark of the 
Eastman Kodak Company. 
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The oil in the crankcase of your car 
accumulates a lot of secrets about the 
health and well-being of the engine. 
While most of us think of crankcase oil 
as something to be changed periodically, 
that used oil contains information that 
can help you prolong the life of your 
engine, spot hidden problems before 
they become serious, or prevent a costly 
breakdown from happening at an in- 
convenient time and place. The Dean 
Ellis painting on our cover this month 
dramatizes the key to unlocking this 
store of valuable information—spectro- 
scopic oil analysis. If you've always 
thought such procedures were too costly 
or complicated, or impractical for the 
average car owner, you'll profit from 
reading all the details in Ken Gilmore's 
article beginning on page 82. 


Final weld 


The final weld has been made in the 
Alaska pipeline [PS, April], and by the 
time you read this, oil from the North 
Slope will have started on its journey 
to Valdez. Before oil enters the pipeline, 
technicians will purge all air from the 
northern 85 miles of pipeline by filling 
it with nitrogen. This is to avoid the 
possibility of creating a combustible 
mixture of oil and air during start-up. 
The pipeline will be filled slowly at a 
rate of about 300,000 barrels a day. 
That means filling 1.1 miles of pipeline 
per hour, so the first crude will not be- 
gin appearing at Valdez for about 30 
days. After that, flow rate will be in- 
creased to 600,000 barrels a day in 
stages. By October 1, the line flow rate 
is expected to reach 1.2 million barrels 
a day. 


Bubble memory 


The first commercial product to use 
those strange magnetic bubbles we told 
you about in the February 1970 issue— 
when they were only laboratory curiosi- 
ties—has been introduced by Texas In- 
struments. It is a 17-pound portable 
computer terminal that can store the 
equivalent of 20 pages of single-spaced 
typewritten text in its bubble memory. 
Not only do the magnetic bubbles store 
a fantastic amount of information on a 
tiny chip, they do not forget when the 


power is turned off. An operator can 
carry the terminal around—switching it 
on to record data as needed—then at the 
end of the day dial a central computer 
and transmit the data over an ordinary 
telephone line. 


Energy shows 


Now's your chance to see many of those 
energy products we've been telling you 
about these last few years. Two major 
energy exhibitions in coming weeks will 
give homeowners and commercial-en- 
ergy users the chance to learn all about 
the latest advances in solar energy, heat- 
recovery devices, insulation, windmills, 
you name it. The first show, American 
Energy Expo, will be at the New York 
Coliseum from Sept. 15-18. It will be 
open to the trade the first two days and 
to the public from late afternoon of the 
16th. If you have a product you'd like to 
exhibit, or if you want advance-ticket in- 
formation, write American Energy Expo, 
78 E. 56th St., New York, N.Y. 10019. 
On November 3-6, the focus will be on 
the Anaheim Convention Center in Cali- 
fornia, for Energy Fair '77 (a repeat of 
last year's highly successful expo). The 
first day is reserved for industry. For de- 
tails, write Energy Fair '77, 15915 Asilo- 
mar Blvd., Pacific Palisades, Calif. 
90272. 


Spare tires 


Tire standards for passenger cars have 
been amended to permit a new "'tem- 
porary use” spare tire that is smaller and 
weighs about half as much as a regular 
tire. The idea is to provide more use- 
ful trunk space and reduce the car's 
weight. The new tire should be ready for 
the 1978 models. It will use higher in- 
flation pressures and have a tread life 
of only about 2000 miles. 


Do you have an unusual hobby? 


Readers with unusual hobbies have а 
chance to be included in a new book. 
Jonathan David Publishers invites peo- 
ple with unique hobbies to describe 
them in a page or two (typewritten only, 
please). Full credit will be given for all 
material used and a free book will be 
sent upon publication to those whose 


write-ups are chosen. Send all materials 
to Florence Weissman, Jonathan David 
Publishers, 68-22 Eliot Avenue, Middle 
Village, N.Y. 11379. 


Concentrating collector 


The compound parabolic solar collectors 
invented by Dr. Roland Winston that we 
told you about [PS, Oct. ‘76] while 
they were under development at Argonne 
National Laboratories are now on the 
market. They are being produced by 
Great Natural Structures Company 
(G.N.S.) of Boston, under license from 
Dr. Winston. The country's largest solar 
curtain wall with concentrating collectors 
has just been completed as the south 
face of a new office building in Cam- 
bridge, Mass., using these models. The 
Winston design will achieve and mai 
tain higher temperatures than conven- 
tional flat-plate collectors. Another great 
advantage of the Winston design, ac- 
cording to architect David Schwartz, 
president and co-founder of G.N.S., is 
the ease with which the collector can be 
built into the structural design, since 
they do not have to move to follow the 
sun. 


Solar-power-tower tests 


A concentrated beam of sunlight melted 
a large hole in a steel target recently 
during a focusing test at the world's 
largest solar test facility at Sandia Labs 
near Albuquerque [PS, Oct. '75]. This 
first major operational test of the sun- 
tracking mirror arrays (heliostats) in- 
volved 71 computer-controlled arrays, 
each containing 25 mirrors. Four-foot- 
square mirrors focused the sun's rays 
onto a six-foot-diameter hot spot on the 
steel target, producing temperatures over 
3000 degrees F, which melted a two- 
by-three-foot hole in quarter-inch-thick 
steel plate in two minutes. A 1.7-mega- 
watt test capability was achieved, mak- 
ing it the largest operational solar instal- 
lation in the world—although it is still 
under construction. The second largest 
is a one-megawatt thermal solar facility 
at Odeillo, France. 
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Spectroscopic analysis, 
long used by truck fleets, 
can give you the 

inside story on your 
car's engine 


By C. P. GILMORE 


Big truck fleets wouldn't let a single 
rig roll out of the garage without it. 
Heavy-machinery companies will 
cancel your warranty unless you use 
it. Airliners don't fly and trains 
don’t leave the yard until it’s been 
done. 

"It" is oil analysis. Techniques 
now in use can tell almost as much 
about what's going on inside an en- 
gine as a complete teardown and 
inspection. That's why the people 
who run the fleets count on oil an- 
alysis to tell them when a truck or 
plane must be brought in for oil 
change, stopped for routine main- 
tenance, or torn down for major 
repairs. 

If oil analysis is that good for in- 
dustrial engines, can it do anything 
for your car? 

Ive spent some time over the 
past few months talking to the ex- 
perts in the field, watching the 
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process of oil analysis, learning 
what information it can provide. 
My conclusion: If you're interested 
in knowing what goes on in your 
engine, if you want a car in top 
condition, if you plan to get maxi- 
mum use out of your car before you 
trade it in, oil analysis can be a 
useful tool. To see why and how, 
consider some basic facts. 

The minute a new engine starts 
to run, it begins to wear. If it's 
properly designed, assembled, and 
lubricated, the wear is very, very 
small. But it is not totally absent: 
Microscopic bits of metal are con- 
stantly scraped off where moving 
parts slide over each other, and 
these minute bits are deposited in 
the lubricating oil. 

Fortunately for oil analysis, dif- 
ferent parts of the engine are made 
of different alloys. Bearings are rich 
in some metals; the crankshaft is 
rich in others; engine block, pis- 
tons, rings, valves, and so on, in 
yet others. 

'The rate at which various parts 
of an engine wear does not stay 
constant. Take the cylinder walls, 
for example. For the first few thou- 
sand miles, wear is relatively high 
as the parts break in and the pis- 
tons and cylinders become precise- 


ly fitted to each other. Once this 
process has been completed, wear 
decreases and reaches a plateau for 
the next 40-, 50-, even 60,000 miles. 
This is when the engine is in its 
prime. 

Gradually, then, as pistons, 
rings, and cylinder walls wear, the 
compression slowly falls. The pis- 
ton assembly is looser in the cylin- 
der than it was earlier in the en- 
gine's life, so the rate of wear de- 
creases. 

If you made an analysis of the 
oil from a well-cared-for engine 
every few thousand miles through- 
out its life, you could see clearly 
these various states by watching 
the level of iron in the oil. It would 
rise sharply at first, decline after 
break-in, and stay level for 50,000 
miles or so. Then it would slowly 
begin to decline again. 

Further, suppose something out 
of the ordinary happened—such as 
a hole in your air cleaner on a 
drive across a dusty part of the 
country. Your engine would eat a 
lot of sand, wear would go up 
sharply, and oil analysis would 
show a big jump in metal content. 
You'd know something was wrong 
and could take steps to correct it 
before the engine was seriously 


Oil samples go through many tests dur- 
ing course of complete analysis. For ex- 
ample, spectrometer (A) analyzes sam- 
ple for 20 elements in 30 seconds, gives 
accurate results to within a few parts 
per million. Sample is placed in test 


and perhaps irretrievably damaged. 

How do you know where the 
wear is taking place? I just visited 
the Linden, N.J., laboratory of An- 
alysts, Inc. The company main- 
tains a record of information on 
the metallurgy and specifications 
of engines and components from 
more than 500 manufacturers, and 
data on more than 3,000 lubricants. 
If the oil from your engine shows 
any unusual concentration of any 
metal, engineers there can tell ex- 
actly what part of the engine it's 
coming from. Further, by compar- 
ing various patterns of wear ele- 
ments, they can pinpoint the 
problem with certainty, without 
the top ever coming off the en- 
gine. 


Spectroscopic analysis 


The heart of the process is spec- 
troscopic analysis. Physicists dis- 
covered in the nineteenth century 
that any substance heated so that 
it becomes a hot, luminous gas 
gives off light that is not made up 


D 


chamber (B) in small metal vessel. Car- 
bon wheel turns, becoming oil-coated. 
When arc is struck between two elec- 
trodes—wheel and carbon rod above— 
elements in sample burn and emit char- 
acteristic, measurable wavelengths. Fuel 


of a continuous range of wave- 
lengths, or colors, but rather a 
series of different wavelengths of 
different brightnesses. If the light 
of such a gas is analyzed by pass- 
ing it through a prism or reflect- 
ing it from a diffraction grating, 
the different wavelengths аге 
spread out to form a series of dis- 
tinct, bright, colored lines or bands 
against a dark background. More- 
over, each such emission spectrum, 
as scientists call it, is unique to a 
given element-no two elements 
give a spectrum with precisely the 
same pattern of lines. For ex- 
ample, glowing hot atomic hydro- 
gen gas has a characteristic bright 
line in the red part of the spec- 
trum, besides dimmer ones of 
shorter wavelength. 'This means 
that—provided a substance is hot 
enough to be a luminous gas— 
spectroscopists can tell exactly 
what elements it is made of, and 
in what amounts. Analytical 
chemists vaporize samples in their 
labs; astronomers use spectro- 


E 

dilution (C) is printed directly on moving 
graph; total solids (D) are seen and mea- 
sured in bottom of calibrated tube after 
it comes from centrifuge, where solids 
are removed from oil and compacted. 
The pH meter (E) measures acidity. 


scopes to analyze the light from 
the sun and stars, and determine 
what elements those bodies are 
burning. 

At Analysts, Inc, I saw lab 
technician Jimmie Young put sam- 
ple after sample of oil into the 
chamber of the Baird Atomic 
FAS-2 emission spectrometer and 
then close the door. Behind the 
darkened glass, we could see an 
electric arc vaporizing the sample. 
Within a few seconds, a Selectric 
typewriter hooked directly to the 
instrument began to chatter and 
print out the amount of iron, 
lead, copper, and all the other 
elements on the chart, each read- 
ing accurate to within a few parts 
per million. 

With all of the information now 
on the chart, one of the engineers 
of the firm analyzes the results. 
He checks total mileage on the 
engine and mileage since the last 
oil change. He knows what the 
normal wear pattern is for each 

Continued 
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Test reports on five typical cars 


LUBRICANT CONTAMINATION 
AND DEGRADATION 


—— —— 
FOR EXTENDED 
OIL DRAIN ONLY 


PHYSICAL PROPERTY TESTS 


WEAR ELEMENTS 


c= LESS THAN GREATER THAN | SPECTROCHEMICAL ANALYSIS 


ABRASIVES 


COOLANT 
ADDITIVES 


OIL ADDITIVES 


METALS: PARTS PER MILLION BY WEIGHT 


Fuel | Total | Water 


Total vee 
Dilut. | Solids] % Vol. | pH e 
% Vol. 


Base | 210' 
No. | 50; 


Phosphorus 


472. | 1430 


012. | 1040 


Typical report sheet (from Analysts, 
Inc.) shows which parts of analysis are 
used to diagnose various problems. 
Numbers (rows 1 through 5) show actual 
results of full series of tests performed 
on cars of Popular Science editors. (This 
is a facsimile of a computerized printout: 
009. means 9 parts per million, 0430 
means 430 parts per million, for ex- 
ample.) 1. Dodge Dart, 38,000 miles. 
Car showed additives depleted (low 
base number), high iron, high chromium, 
high silicon. Diagnosis: sand or dirt pres- 
ent in oil, high cylinder and ring wear. 
Recommendations: Change oil and filter, 
inspect air filter for leakage, run com- 
pression test to see how much wear has 


taken place. Inspection of air filter re- 
vealed very dirty element, which was re- 
placed. Compression tests showed about 
normal readings; condition had been 
caught before serious wear occurred. 2. 
Dodge Dart, 79,000 miles. Diagnosis: 
high solids, low base number. Recom- 
mendations: Change oil and filter, tune 
engine, check thermostat, check PCV 
valve. Lab had not been told that a car- 
bon buildup had been suspected and that 
an engine cleaner had been added 300 
miles before analysis, apparently contrib- 
uting to total solids buildup. 3. Fiat 
124 wagon, 55,000 miles. Low base 
number indicated additive depletion, 
recommended an oil change. 4. Buick 
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Wildcat, 35,000 miles. Diagnosis: 
abnormal piston and cylinder wear, high 
solids. 

Recommendations were to drain oil, 
change filter, tune engine, check crank- 
case breathing system, check compres- 
sion. 5. BMW got the only totally satis- 
factory report: oil okay, engine okay. 
This diagram shows on a single chart the 
results of tests on five different automo- 
biles. In practice, each auto has a sepa- 
rate report form. Companies put all test 
reports on single engine on same form. 
Entire history of engine can thus be seen 
ata glance; any out-of-the-ordinary signs 
or sudden changes in wear rates will be- 
come obvious. 


kind of engine, and what levels 
of which metal would indicate 
normal operation. If any one—or 
more likely, some pattern—of met- 
als is out of line, he can pinpoint 
the trouble. 

To get some idea of the general 
levels of various metals that 
would be considered normal and 
what kinds of troubles would be 
indicated by abnormal levels, I 
questioned David Yunkers, gen- 
eral manager of Analysts' Linden 
laboratory: “What would you ex- 
pect to find in the oil of an auto 
engine that was past the break- 
in period, in good condition, and 
had run 5,000 miles since its last oil 
change?" 

€ Iron. Engines are made basi- 
cally of steel, and steel's main in- 
gredient is iron. Traces of iron, al- 
ways present in oil, come mostly 
from cylinder-wall wear. During 
break-in, iron levels will rise to 200, 
300, even 400 parts per million ( per 
5,000 miles of oil use). Past that 
period, wear will level off to per- 
haps 100-150 ppm. Abnormally 
high levels of iron almost always 
mean cylinder-wall wear. 

€ Lead. If you use leaded gas, 
this figure is useless for analysis. 
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"That will read above maximum, 
and you cannot use the element 
at all," says Yunkers. But if you're 
using unleaded fuel, it's a different 
story. Lead is used in some en- 
gines for flashing of some parts— 
bearings or pistons. A flashing—a 
thin layer—is put on the parts to 
help them wear in. 

Early in the break-in period, 
lead levels are high in such en- 
gines. But if lead remains high 
after break-in, the engine's bear- 
ings may be showing serious wear, 
since main bearings are made of bab- 
bitt—a combination of lead, copper, 
and tin. So if high lead levels do turn 
up, look next at copper. 

@ Copper. “If lead increases 
and copper stays low,” says Yunk- 
ers, “then it’s flashing and every- 
thing is okay.” But if lead and 
copper increase, that’s babbitt and 
you're getting into bearing mater- 
ial. In a new engine, you'd prob- 
ably get lead levels of 200 or 300 
ppm, but past that period you'd 
level off to maybe 50 or 100 ppm. 
Copper would be stable at 10-15 
ppm. If copper suddenly comes up 
to 35-40 ppm, you've got serious 
problems. It would also be a good 
idea to look at the tin. 


ө Tin. Normal levels here аге 
10-20 ppm. If the tin suddenly 
shoots up to 40 or 45 ppm and 
copper stays at 10-15, then there's 
no problem. Some engines use tin 
for flashing parts, and that's just 
the flashing wearing off normally. 
But if both tin and copper rise, 
that's babbitt wear. If that combin- 
ation—plus lead—showed up in an 
oil sample sent in for analysis, 
you'd get a recommendation to 
pull the main bearings and have a 
look. If you didn't, you'd be risk- 
ing total bearing failure and prob- 
ably a shot engine. 

* Chromium. In automobile en- 
gines, chromium means rings. Nor- 
mally, chromium runs less than 10 
ppm. But if it suddenly shoots to 
25, an analyst would check iron 
and carbon—total solids. If all 
three were high, that would indi- 
cate a great deal of wear on pis- 
ton rings and cylinder walls. It 
would also alert you to combus- 
tion gases blowing down around 
the piston. These gases would be 
accumulating in the oil in the form 
of sludge and carbon. An analyst 
who found this combination would 
recommend a compression check to 

Continued оп page 132 
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Suddenly, it seems everyone's talk- 
ing about sun power. It makes 
newspaper headlines and television 
specials. Even your  next-door 
neighbor may be talking about put- 
ting solar collectors on his roof. 
Why suddenly? Much of the in- 


terest was sparked by the brutal 
winter of 1976-77, which shocked 
many Americans with its record 
high heating bills. Perhaps the 
catalyst was provided by President 
Carter's proposal for solar tax cred- 
its, included in his energy mes- 
sage last April. In any case, the 
public's interest in solar energy is 


Acorn Sunwave 420 Energy System is 
designed for company's factory-built 
homes, garages. Copper tubes are 
clamped to aluminum absorber plate in 
4-by-20-ft. collectors; glazing is fiber- 
glass-reinforced plastic. Untreated wa- 
ter is pumped through collectors to vinyl- 
lined plywood storage tank; collectors 
self-drain in subfreezing temperatures. 
Installed cost of complete six-panel 
(420-sq.-ft.) system: $7200. 


at an all-time high. And a record 
number of manufacturers are now 
able to provide the most reliable 
and economical solar-heating equip- 
ment ever. 

Bigger companies are now pro- 
ducing solar hardware. The names 
should be familiar: 

Continued 
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Lennox Solarmate space- and water- 
heating system uses transfer fluid to car- 
ry heat from collectors to space-heating 
coil, storage tank, and water heater. 
Backup is oil- or gas-fired Lennox fur- 
nace or heat pump, plus water heater. 
Collector's steel absorber plate (detail, 


above) is formed around copper flow SUORAOE RELEASE, 
tubes and sealed with solder filler. Com- ExcESS 
SOLAR НЕ, 


plete system will be offered later this 
year; hot-water system (available now) 
costs from $1200 to $3000, installed. 


е Iowa-based Le:inox Industries, 
in cooperation with Honeywell, will 
market a complete solar-heating 
package (see drawing) through 
Lennox's 6000 dealers. Already 
available is a domestic hot-water 
system (average installed cost: 
$1500). A dealer-training program 
covering the design, installation, 
and servicing of solar-heating sys- 
tems began this summer. 

* General Electric, which initial- 
ly offered a flat-plate collector with 
its solar-assisted heat-pump system 
(see drawing), has now developed 
an advanced evacuated-tube collec- 
tor. GE plans to have the units in 
production at its Valley Forge plant 
about the time you read this. 

ө ITT's Fluid Handling Division 
offers pumps, heat exchangers, and 
valves for solar heating systems. 
The company also provides a de- 
sign manual to help contractors 
and engineers plan solar projects. 

ө Glass manufacturers—Owens- 
Ilinois and Libbey-Owens-Ford— 
are joining rival PPG in the solar 


Solar basics 

A solar heating system consists of col- 
lectors, storage (water tank or rock pile), 
interconnecting pipes and/or ductwork, 
pumps and/or blowers, controls (differ- 
ential thermostats, sensors), plus auxil- 
iary heat source(s)—oil, gas, or electric 
furnace or heat pump. The latter are 
needed because no solar heating sys- 
tem can supply 100 percent of your 
needs and be economically competitive 
with conventional sources. Most systems 
aim for 50 to 75 percent of total heating 
requirements. (If a solar heating system 


86 | POPULAR SCIENCE 


HOT- WATER 
HEAT EXCHANGER 


AUXILIARY 
WATER HEATER 


SPACE-HEATING COIL 


field. O-I is putting its Sunpak 
evacuated-tube collector on the 
market this year (see last month's 
cover story for a description of two 
prototype systems). LOF has taken 
a more conventional approach with 
its Sun Panel—a double-glazed flat- 
plate collector. 

ө Westinghouse's new Solar 
Heating and Cooling Division of- 
fers a solar-assisted air-to-air heat 
pump, using air-type collectors 
made by Sunworks (see drawing). 
Al Weinstein, division manager, 
says a system costs about $10,000. 

ө And giant automaker GM, 
through its Harrison Radiator Di- 
vision, plans to develop and market 
a solar hot-water system in 1978. 

New, small companies are intro- 
ducing some of the most exciting 
innovations, however: 

ө Daystar Corp., founded only 
two years ago, has developed a flat- 
plate collector that features an ul- 
trathin polymer structure between 
the cover glass and absorber plate. 
It both enhances solar transmission, 


were designed to supply a// your heat- 
ing requirements in the coldest months, 
it would be oversized for the balance of 
the heating season.) 

The heart of any solar heating sys- 
tem is the collector; most often, these 
are flat-plate collectors—glass- or plas- 
tic-covered boxes that contain a metal 
absorber plate—usually copper, alumi- 
num, or steel, or a combination of these 
metals. Other types of solar collectors 
include evacuated-tube collectors [PS, 
July; also see the G.E. schematic on the 
facing page] and concentrating collec- 
tors [PS, Oct. '76]. 
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says Daystar, and reduces heat loss 
due to radiation and convection. At 
least one independent engineering 
firm rates Daystar's collector above 
all others tested. 

* A new idea in control systems 
is complete prepackaging. Ecosol 
Ltd. offers an energy-recovery sys- 
tem that includes pumps, valves, 
electronic controls, an air handler, 
and a backup heat pump in a unit 
that very much resembles a con- 
ventional oil- or gas-fired furnace. 
That's no accident. “New trades 
are not going to be installing solar 
heating systems," says Ecosol vice- 
president Bruce Rodin. *We want- 
ed a unit that would be familiar to 
electricians, plumbers, and heating 
contractors.” Price of  Ecosol's 
model 101 system: $3900 to $4200. 

* And Minnesota-based Sun- 
source Systems Corp. has devel- 
oped a “black-liquid system"—the 
collector structure itself is trans- 
parent extruded plastic with a re- 
flective backing; a blackened heat- 
transfer fluid is the absorber. 


The sun’s rays heat up the col- 
lector's absorber plate, and a heat-trans- 
fer medium—a liquid or air—carries off 
this heat for heating either space or wa- 
ter directly; or to storage for later use— 
at night or during cloudy weather. 

An insulated pile of rocks is the stor- 
age medium in air-type systems; a wa- 
ter tank stores heat in liquid systems. 
A variation is the system developed by 
Dr. Harry E. Thomason, which uses a 
combination rock bed and water tank 
[PS, Mar. '74]. The systems are usual- 
ly capable of storing enough heat to car- 
ry a house through three to five days of 
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Meanwhile, some companies are 
expanding their lines of solar sys- 
tems and components: 

е PPG, which offered a “Base- 
line” solar collector with an alum- 
inum absorber plate two years ago, 
now offers three different models: 
“standard” collectors with copper 
or aluminum absorber plates; a 
“Pool Plus" collector for swimming- 
pool or domestic-water heating; and 
a box-type collector for higher-tem- 
perature space-heating purposes. 

ө Grumman, the aerospace com- 
pany, has been marketing solar 
space- and water-heating systems 
since late 1975 [see “Solar Water 
Heaters You Can Buy Now,” May 
°76]. The company’s Sunstream 
collectors were originally all-alum- 
inum; now there’s a version with 
copper tubing (see drawing). 

ө Solaron, maker of the air-type 
space-heating system first reported 
in our March ’75 cover story, now 
offers a domestic hot-water system, 
also with air as the heat-transfer 
medium ‘see drawing). Solaron 
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Solar input for G.E.'s solar-assisted heat-pump sys- 
tem is provided by company's new TC-100 evacuated- 
tube collectors. Each 16-sq.-ft. collector consists of 10 
glass tubes (48 in. long) mounted over aluminum re- 
flector. Heat-transfer fluid circulates in two copper 
tubes in each glass-tube (inset, above). G.E. says there 
$ would be no fluid leakage if glass tube were broken. 
Company says TC-100 supplies almost double the 


energy of a flat-plate collector. Price: about $20/sq. ft. 


reports that it now has distributors 
in 42 states. 

€ Sunworks, a small indepen- 
dent company two years ago, has 
Since been purchased by Enthone 
division of Asarco. In addition to 
its all-copper liquid-type Solector 
collector, the company now has an 
air version. 

* Revere, another company cov- 
ered in our March "75 issue, has in- 
troduced its Sun Pride water-heat- 
ing system, as well as a new “Tube- 
in-Strip" collector absorber plate 
(see drawings). Revere offers col- 
lectors for both new construction 
and retrofitting, plus a special col- 
lector for swimming-pool heating. 

€ About a year ago, State Indus- 
tries, the water-heater manufac- 
turer, introduced a solar water- 
heating system that featured two 
aluminum collectors, Dow Corn- 
ing's silicone heat-transfer fluid, an 
82-gallon storage tank with backup 
electric element, plus controls. 
Price: $1895. A second-generation 
model recently unveiled uses a 


porcelain. and  enamel-finished 
steel absorber plate with distilled 
water as the heat-transfer fluid. If 
temperatures drop below freezing, 
an air pump forces the water out of 
the collector. Price of the new sys- 
tem, which carries a 10-year war- 
ranty: $895. 

ө Rho Sigma, a company that 
specializes in solar controls, has 
introduced а proportional соп- 
trol, which, instead of merely pro- 
viding “all-on or all-off" control of 
solar collection, turns the heat- 
transfer fluid on and off gradually, 
according to the temperature dif- 
ferential between collectors and 
storage. This has advantages on 
days of low insolation, claims Rho 
Sigma's president Robert Schles- 
inger. 


Solar builders 
The housing industry is hardly 
taking second place in all this ac- 
tivity: 
@ Acorn Structures, the precut- 
Continued 


cloudy weather before the auxiliary heat- 
ing system comes on. 

How much collector you'll need de- 
pends on how much space (or water) 
you plan to heat. Rules of thumb: Col- 
lector area should equal one-third to 
one-half the square footage of the space 
to be heated; or one square foot of col- 
lector for every gallon of water to be 
heated daily. 

Air systems, while not subject to the 
leaking, freezing, and corrosion prob- 
lems of the liquid systems, do require 
bulkier storage (rocks require up to twice 
the volume to hold the same amount of 


heat as water); also, ductwork takes up 
much more space than piping. These 
may be primary considerations in retro- 
fit installations. And air systems are not 
as well suited as liquid systems for heat- 
ing domestic water. (Solaron, however, 
claims to have overcome this disadvan- 
tage with its domestic system.) 

Liquid systems deal with freeze-up 
problems in one of two ways: 

@ The collectors and all exposed 
pipes automatically drain when the tem- 
perature drops to freezing. 

€ The heat-transfer fluid contains an 
antifreeze or is a special liquid with a 


low freezing point. Dow Corning, for ex- 
ample, claims that its silicone-based 
fluid prevents freezing, boiling, and cor- 
rosion problems. It can operate, says 
Dow, from —50* F to +600° Р. 

A differential thermostat keeps a solar 
system working—collecting heat when 
the sun's shining, and storing it when it's 
not. This device turns on a pump or 
blower when a sensor mounted at the 
collectors indicates that the collectors 
are hotter than storage. When the col- 
lectors are cooler than storage, the dif- 
ferential thermostat stops the circula- 
tion until the next sunny day. 
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Revere now offers Sun Pride, а com- 
plete water-heating system with a gly- 
col/water heat-transfer fluid. Price of 
components, including two collectors 
and a storage tank, is $950. The com- 
pany estimates installed price of $1500. 


home company, manufactures a 
complete solar space- and water- 
heating system designed to fit its 
line of contemporary homes (see 
drawing). 

* American Timber Homes has 
commissioned Donald Watson (ar- 
chitect for our March ’75 cover 
home) to design two solar-house 
packages. The Solartran homes use 
Sunworks collectors for space and 
water heating, plus a greenhouse 
for passive solar heating. 

€ Stanmar, another maker of 
precut houses, says it will custom- 
design solar homes for its clients, 
using off-the-shelf hardware. 

ө A California builder, Blue 
Skies Radiant Homes, recently 
sold out its first solar subdivision. 
Price range of the homes: $37,900 
to $46,400. 

All this activity adds up to some 
impressive statistics: 

In the March ’75 issue, PS 
listed 33 manufacturers of solar 
equipment; a recent survey by PS 
staffers revealed nearly 200 com- 
panies-too many, in fact, for a 
complete listing in this issue. (To 
get your copy of the PS Solar Man- 
ufacturers' Index, see the last para- 
graph of this article.) 
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Solaron has added an 
air-type hot-water 
system to its line of 
solar products. There 
are no freeze-up or 
corrosion problems 
with this type of sys- 
tem, which uses wa- 
ter pump, blower, air- 
to-water heat ex- 
changer. Price, about 
$1100. 


Solar-collector production, which 
totaled 136,000 square feet in 1974, 
reached nearly two million square 
feet in 1976. Richard Stoll, with 
the Federal Energy Administra- 
tion's Task Force for Solar Com- 
mercialization, estimates that more 
than four million square feet will 
roll off the assembly lines in 1977. 
Those figures do not include low- 
temperature (under 100° F) col- 
lectors for swimming-pool heating, 
such as Fafco’s [PS, April]. Ac- 
cording to Stoll, 3.875 million 
square feet of this type of collector 
alone were manufactured in 1976. 

And earlier this year, Harvard's 
William A. Shurcliff issued the 
13th and final edition of his “Solar 
Heated Buildings: A Brief Sur- 
vey." Shurcliff says he's quitting 
now “because the number of solar- 
heated buildings is increasing so 
fast, and duplicate designs are be- 
coming increasingly common.” 
Shurcliff’s survey shows that by 
the end of 1970, there were 24 such 
structures in the U.S. By the end 
of 1976, the number had climbed 
to 286. “ТҺе number of solar- 
heated buildings completed in the 
U.S. in 1976—namely 146—exceeds 
the total number completed in all 
preceding years—namely 140," he 
adds. 


Federal, state, and local action 


Government participation and 
encouragement is proceeding apace, 
though not with the vigor some 
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solar advocates would like to see. 

While no legislation to benefit 
solar installations has been enacted 
at the federal level yet, at least 35 
states have already passed or are 
considering solar-related laws. 
These range from property- and 
sales-tax exclusions to so-called 
sun-rights laws. The latter would 
prevent your neighbor from plant- 
ing a tree or building a fence or 
other structure that would shade a 
solar collector already installed on 
your property. (The city of Los 
Alamos, N.M., has the first such 
ordinance, which prohibits casting 
a shadow on a solar collector be- 
tween 9 a.m. and 4 p.m.) 

Federal agencies are stepping up 
their solar-promotion programs. 
ERDA recently added 80 projects 
to 32 already selected in a five- 
year solar-demonstration program 
for nonresidential buildings. HUD 
has just announced grants in its 
third-cycle residential demonstra- 
tion program. Grants in cycles one 
and two went to projects involving 
more than 1500 housing units. 


How's business? 


In a word: booming. Grumman’s 
Joe Dawson described it recently 
as “unreal—one of our dealers in 
upstate New York just sold solar 
systems for three homes, a library, 
and a medical building in one 
week.” At last count Grumman 
had more than 70 dealers in 24 
states and Canada. 


С.Е. says it has already sold 
out its production of evacuated- 
tube collectors through the end of 
this year. And that was before the 
company had even begun making 
them. 

Bill Heidrich of Revere says that 
in the first quarter of 1977 business 
doubled over the same period in 
1976. Heidrich sees a growing num- 
ber of commercial and industrial in- 
stallations. "Initially, all our sys- 
tems went into residential construc- 
tion; now we're installing the equip- 
ment in schools and hospitals," he 
says. 

Ray Williamson, Solaron’s mar- 
keting administrator, says that the 
company sold more solar gear in 
the second quarter of this year than 
it did in all of 1976. “If we didn’t 
have access to extra manufacturing 
capability,” says Williamson, “we 
couldn’t keep up with demand.” 


And the price? 


The initial investment in solar 
hardware is substantially higher 
than that for conventional space- 
and water-heating equipment. A 
typical solar water-heating system 
—with two or three collectors, stor- 
age tank, and controls—will run 
from $1000 to a little over $2000, 
installed. Add space heating, with 
more collectors and larger storage, 
and you're in the $5000 to $10,000- 
plus bracket. 

Charles Pesko, Daystar's market- 
ing manager, says that at present 
fuel prices Daystar's solar equip- 
ment has a payback period of eight 
to 10 years. (That's the time it 
takes fuel savings to cover the cost 
of the solar hardware.) Daystar's 
prices: $2000 for a water-heating 
system; $8000 for a space- and wa- 
ter-heating system with 210 sq. ft. 
of solar collectors. *We really need 
to get the payback period down to 
under five years to get into the 
mass market,” says Pesko. “Now 
—honestly—we're selling to an elite, 
first-on-the-block type of market." 
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John Dixon, of Dixon Energy 
Systems, a New England-based 
solar manufacturer, puts it this 
way: "Certainly, solar space heat- 
ing in northern climates is not yet 
cost-effective. Solar water heating, 
however, is much better, and we 
think that payback periods of the 
order of 10 years are reasonable. 
Claims of much shorter payback 
periods, we think, are simply wish- 
ful thinking and will not be real- 
ized until oil and electricity prices 
have increased considerably. This, 
of course, is very likely to happen 
over the next decade or so, and 
then solar energy will be very cost- 
effective." 

Dixon feels that solar equipment 
isn't going to come down in price, 
however: “The manufacture of col- 
lectors is largely a matter of cost 
of materials, not labor. The installa- 
tion, of course, is labor-intensive. 
But we don't expect that the mate- 
rials used in solar collectors are go- 
ing to get less expensive. Nor do 
we expect the cost of installation 
to decrease. Rather, all these costs 
are likely to increase along with 
normal inflation." 

Two recent government-spon- 
sored reports reflect the consensus 
on the present state of solar econom- 
ics: 

In a study prepared for ERDA, 
the Mitre Corp. indicated that solar 
could already compete with electric 
heating in New York and in 12 
other cities—including Atlanta, Los 
Angeles, and Seattle. But Mitre 
concluded that solar would be com- 
petitive with oil and gas only if 
the cost of installing the solar 
equipment was reduced 50 percent, 
or if these conventional fuels rise 
in price. 

А computer team from the Uni- 
versity of New Mexico predicts that 
solar will be cheaper than oil or 
gas in 26 states by 1985. In a 
study prepared for Congress' Joint 
Economic Committee, the team also 
concluded that solar is already 
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cheaper than electric heat for new 
homes in 30 states. 


Should you go solar? 


Some factors to consider before 
you opt for solar: your space- and 
water-heating requirements; climat- 
ic zone; availability of sunshine; 
present fuel costs and what they're 
likely to be in 10 years—if that fuel 
is still available; means of financing 
the solar equipment (a high-inter- 
est loan could cut deeply into any 
projected savings); and whether 
there's a suitable location for solar 
collectors and other equipment on 
your home or property. Armed with 
these facts (the sources listed at 
the end of this article will help you 
determine them), you're ready to 
talk to dealers and get quotes on 
systems. 

To get your copy of the PS Solar 
Manufacturers! Index, send a 
stamped, self-addressed envelope 
to: Solar Index, Popular Science, 
380 Madison Ave., New York, N.Y. 
10017. us 


FOR FURTHER INFORMATION 

Have a question on solar heating you want 
answered fast? You can dial the National 
Solar Heating and Cooling er toll-free: 
(800) 523-2929; in Pennsylvi call (800) 
462-2983. 


"Buying Solar," a booklet put out by the 
FEA, will help you decide if solar will work 
for you. It's $1.85 from the Superintendent of 
Documents, U.S. Govt. Printing Office, Wash- 
ington, D.C. 20402. (stock no. 041-018-00120- 


‘nergy: The Solar Prospect," by Denis 
на; ought to fire up even the solar pessi- 
mist. The booklet is $2 from the Worldwatch 


Inst., 1776 Massachusetts Ave., N.W., Wash- 
ington, D.C. 20036 (Worldwatch Paper 11). 
esigning and Building a Solar House, by 
Donald Watson. This well-illustrated book is 
$8.95 (paper), $12.95 (hard cover) from Gar- 
den Way Publishing, Charlotte, Vt. 05445. 

The Solar Home Book by Bruce Anderson 
(see review in "Shop Talk," Jan. '77). $7.50 
from Cheshire Books, Church Hill, Harrisville, 
N.H. 03450. 

Solar Heated Buildings: A Brief Survey, 13th 
ed., by William A. Shurcliff. Capsule descrip- 
tions of the solar heating systems in 319 
buildings in the U.S. and abroad. $12 from 
Wm. Shurcliff, 19 Appleton St, Cambridge, 
Mass. 02138. 

"Economic Ап: 


is of Solar Water and 
Space Heating," Div. of Solar Energy, ERDA. 
$1.85 from Superintendent of Documents, 
U.S. Govt. Printing Office, Washington, D.C. 
20402 (по. 060-000-000: 

“The 1977 SUN Cat ," a 126-page cata- 
log of solar components from various manu- 
facturers. $2 from Solar Usage Now, Box 306, 
Bascom, Ohio 44809. 
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Grumman's Sunstream division offers Finplank, a collector 
with copper flow tubes locked into aluminum absorber plate 
(inset). Price of 27-sq.-ft. model 60F collector: $300. Origi- 
nal model 60A, with aluminum absorber: $275. 


Sunworks, maker of all-copper liquid-type collector, also 
offers an air-type model, which the company recommends for 
space heating. Absorber is selectively coated copper sheet. 
Collector (3 by 7 ft.) costs $12-14 a square foot. 


AUGUST 1977 | 89 


Methanol 


conversion 


for your 


car? 


A clever trick makes it 
easier to use alcohol: 
Vaporize it with gasoline 


By E. F. LINDSLEY 
COLLEGE STATION, TEX. 
Running your car on vapor from 
heated methanol may not be the 
ultimate answer in the search for 
an alternate fuel for gasoline, but 
right now it does work well. As I 
outlined in detail two years ago 
[Alcohol Power," PS, April '75], 
methanol has some advantages 
over gasoline. Performance is a bit 
better, pollution is lower, and a 
car can be converted to run on 
methanol with only minor modi- 
fications. Perhaps most important, 
methanol can be made from renew- 
able sources such as wood, plant 
material or grain, and from our 
vast coal reserves. 
But there were also problems 
with methanol that involved start- 
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ing, storing, and other factors. 
Now a new development may go 
a long way toward solving those 
problems—at least during this pe- 
riod of introducing new fuels that 
may someday replace gasoline. The 
new trick I saw recently at Texas 
A&M involves vaporizing the meth- 
anol before it gets into the car- 
buretor. To see why that's so im- 
portant, take a look at some of 
the problems that have plagued 
attempts to run cars on methanol 
in the past. 

* Hard starting because of poor 
vaporization when cold. 

ө It requires a different fuel-air 
ratio; hence a different carburetor. 

* It needs lots of manifold heat 
to vaporize. 

The Texas A&M car bypasses 
the starting problem by starting 
and warming up on gasoline, using 
the stock carburetor. Obviously, 
this also enables you to use gaso- 
line when you can't get methanol. 
Feeding vapor, not liquid, to the 


Professor Davison, left, watches as 
Professor Harris refuels Texas A&M car 
at what may be the only self-service 
methanol pump in the United States. 


intake solves the special manifold 
heating problem. 

With the new A&M design, the 
switchover from gasoline to meth- 
anol vapor is automatic as soon as 
the engine warms up 

Before my ride rd been told by 
Professors William Harris and R. 


Methanol vaporizer in background con- 
sists of stainless-steel jacket around cor- 
rugated stainless tubing. Only problems 
are in welding the thin metal. 


GASOLINE. 
FUEL PUMP 


GASOLINE 


VAPOR 


REGULATOR 


HIGH-PRESSURE 
ACCELERATOR 
VALVE 


Vapor venturi, in place in carb above, is 
like second one held in hand. Tube into 
air-cleaner cover delivers methanol to 
groove around venturi. Venturi does not 
significantly affect gasoline operation, 
and carb stays stock, except for mag- 
netic float-level switch. Mixture control 
is adjusted by a simple valve on the va- 
por regulator shown at right. 


R. Davison of A&M's Chemical 
Engineering Dept. that there were 
still some technical problems in the 
methanol-vapor system of the little 
Mazda Mizer we were riding down 
the highway. But the vehicle’s 
spirited performance suggested that 
the professors were more worried 
than the car was. It ran beauti- 
fully. 

I watched a little red light on 
the dash as Bill Harris started the 
car and we headed up the street. 
The light told us that we were still 
running on gasoline. Davison not- 
ed that the sensing switch that 
would cut off the gasoline and turn 
on the methanol vapor was set a 
little too high. But we’d gone only 
a few blocks, and even as he spoke 
the first red light winked out and 
another came on. The car was now 
making the automatic transition to 
methanol vapor. 

"Couldn't happen at а worse 
time," said Prof. Harris. We were 
just swinging around a clover leaf 


FLOW МЕТ! 


ошо 
METHANOL 


and about to pull out into busy 
freeway traffic. He and Davison 
were concerned about a momen- 
tary stumble that might occur if 
condensed methanol from a still- 
cold vapor regulator slugged into 
the manifold as a liquid. 

It turned out better than expect- 
ed. We felt a momentary dropoff 
and surge from the engine, but only 
for a fraction of a second, and 
then the little car whisked out on- 
to the freeway and up to 70 mph 
with no trace of protest. We were 
now running on methanol vapor. 
The rest of the trip was entirely 
normal except for an amazingly 
quiet, smooth idle at stops, a char- 
acteristic of methanol. 

The Mazda was a spanking-new 
conversion. They’d worked over the 
weekend to complete it for my visit 
and hadn't even had a chance to 
shake it down. Its remarkably 
good performance prompted Prof. 
Davison to point out that a sim- 
ple, do-it-yourself conversion kit 


GASOLINE 


METHANOL FUEL. 


ER 
(LAB USE ONLY) . OME), 


How it works: When car starts on gaso- 
line, methanol is pumped to vaporizer, 
but vapor valve remains closed; and gas- 
oline shutoff valve closes and float bowl 
starts to empty. At correct moment, the 
float switch opens the vapor valve, vapor 
flows to the venturi, and transition to 
methanol is complete, Surge tank, relief 
valve, and limited-output methanol pump 
all help keep vapor pressure at steady 
seven psi. Canted vaporizer backs liquid 
methanol up into surge tank if pressure 
starts to climb, thus reducing amount of 
liquid exposed to heat. Vapor regulator 
is balanced to atmospheric pressure and 
passes vapor only when engine is run- 
ning; it closes off the flow if you stop. 
Restarts with warm engine are made on 
methanol, but after cooling period; re- 
start is automatically on gasoline. Beau- 
tiful thing about this system: Since me- 
thanol is vaporized before it enters the 
carburetor venturi, standard carburetor 
can be used—allowing the engine to run 
on either methanol or gasoline. That's 
the key to the success of this project— 
the methanol enters the carb as a vapor, 
not as a liquid fuel. 


might be perfectly practical in the 
future. 

The Mazda, however, was not the 
first A&M methanol-vapor conver- 
sion. About three years and over 
20,000 miles of experimental work 
on a Datsun pickup truck had pre- 
ceded it. The pickup is now loaded 
with test gear and instrumentation 
aimed at accurate emissions assess- 
ment and further sophistication of 
the system. 


How it works 


A separate tank is used for the 
methanol and, because of the dif- 
ference in heat value per gallon 
(it takes about twice as much 
methanol to produce the same 
amount of heat—power—per given 
volume of gasoline), a future car 
might have a methanol tank about 
twice the size of the present gaso- 
line tank, plus a smaller gasoline 
tank for starting and warmup. For 
conversion, it's probable that the 

Continued on page 148 
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Project 
Voyager 


to Jupiter Saturn, 
and beyond 


An incredible space odyssey 
will give us a close-up look 
atthe outer solar system 


By JIM SCHEFTER 

PASADENA, CALIF. 
The longest space flight, a possible 
12-year reconnaissance of the outer 
solar system, is about to begin. It's 
called Voyager. 

The name is appropriate. This 
voyage will take two spacecraft on 
a journey already being called a 
training period for interstellar mis- 


MAGNETOMETER (1 OF 4) 


EXTENDABLE BOOM 


RADIO-ASTRONOMY 
ANTENNA 


sions. Before they leave our solar 
system behind, these Voyagers will 
have trained their eyes and ears on 
enough planets and moons to force 
astronomers to rewrite their texts. 

Until a few months ago, Voyager 
was called Mariner Jupiter-Saturn. 
But Mariners are a different class of 
spacecraft, designed for flights to 
the inner planets. The name was 
changed. 

Both Mariner and Voyager come 
from the design boards and fabrica- 
tion facilities at the Jet Propulsion 
Laboratory in Pasadena, California. 


—the launches are scheduled 12 
days apart—the Voyagers embark 
for regions where even the best 
earth-based telescopes provide only 
fuzzy clues as to what’s really out 
there. 

James E. Long, a slender engi- 
neer and planetologist who had run 
(and finished) his first Boston Mar- 
athon just the week before, tapped 
the small Voyager model lightly. 

“1 don’t consider this a two-plan- 
et mission,” he explained. “It’s 
really a 12-planet mission, even if 
we don’t go to Uranus.” 


In late August and early September Continued 
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Science is primary object of Voyag- 
er mission. A science boom deploys 
in one direction, a magnetometer 
boom in another; 12-foot parabolic 
antenna rests on 10-sided basic bus. 
Nuclear generator will provide power. 


AND RADIOMETER 


Long is science manager on the 
JPL-Voyager team. As he cheerfully 
admits, the option of sending Voyager 
on to Uranus and perhaps even Nep- 
tune became suddenly more attrac- 
tive last spring—when Cornell as- 
tronomers discovered that Uranus, 
like Saturn, has rings (see box). 

Voyager, in fact, could become the 
long-awaited Grand Tour mission 
that was approved, then cancelled, 
in the early "70's. The original Grand 
Tour would have been launched in 
1977 on a trajectory including Jupiter, 
Saturn, Uranus, and Neptune, with 
options even for Pluto. That program 
died, but the idea survived. 

"It didn't take us too long to get 
excited about a two-planet Jupiter- 
Saturn mission as a consolation 
prize." Long grinned. "Then the real 
detective work began, when we start- 
ed looking at trajectories. 

"We found hundreds that would 
get us to Jupiter and Saturn. We 
could have picked one in about 20 
minutes, if that was our only concern.” 

It wasn’t, and the trajectory anal- 
ysis took more than two years. The 
key word for this twin mission to deep 
space is science, and throughout 
Voyager’s design and planning, scien- 
tific considerations came first. 

“When we started planning, we 
realized the value of the Galilean 
moons,” Long said. “We finally found 
trajectories that give each spacecraft 
three of them.” 

Those moons, the four largest cir- 
cling Jupiter, are prime targets. One 
Voyager will make close approaches 
to Callisto, Ganymede, and Europa; 
the other will look at Io, Ganymede, 
and Callisto. Both spacecraft will get 
distant glances at a fifth moon, Amal- 
thea, and will make close examina- 
tions of the gas giant Jupiter before 
being hurled on to Saturn. 

Dr. Edward Stone, Caltech physi- 
cist and Voyager's project scientist, 
explained why the Jovian moons are 
intriguing: 

“Those Galilean satellites may rep- 
resent a small-scale version of what 
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happened to the entire solar system. 

“We expect those satellites to be 
quite different. Io seems to have no 
ice, but Europa and Ganymede prob- 
ably do. Ganymede, in fact, may have 
an ice crust floating on liquid water. 
Finally, the ice on Callisto must be 
very dirty because it has such a low 
albedo (reflectance).” 

The moons have another similarity 
with the solar system, James Long 
pointed out. Their densities decrease 
as their orbital distances increase. 

“Io probably will look like Mars 
or our moon,” he said. “It should be 
heavily cratered. Ganymede and Cal- 
listo should look more like snowballs. 
But what is the geology of a snow- 
ball? How does a meteor impact look 
on a snowball?” 


On camera 


Voyager’s cameras will tell us. 
Two video color cameras, one wide- 
angle and one narrow, will transmit 
high-resolution images of moons, 
planets, and perhaps even chunks 
of Saturnian or Uranian rings. 

The difference between Voyager 
images and those sent back by two 
earlier Jupiter visitors should be 
striking. Pioneers 10 and 11, ex- 
amining the planet in 1974 and 1975, 
had only rudimentary imaging sys- 
tems. Jupiter’s Great Red Spot, for 
instance, could be seen entirely in 
just one frame. At peak Voyager 
resolution, it will require a 40-frame 
mosaic to analyze the Red Spot. Such 
increased detail is just one measure 
of the importance placed on scientific 
return from Voyager. 

Both spacecraft will begin tele- 
vising planetary targets months in 
advance of closest approach. 

“At Jupiter, it’s going to be like 
watching an eight-month-long motion 
picture instead of seeing a few snap- 
shots,” said science manager Long. 
"We'll be able to watch the dynamics 
of the atmosphere, even studying 
individual storm cells. The same 
applies to Saturn, but you add the 
rings.” 


what. 


Two pounds in a one-pound bag 


Voyagers beauty is its mission, 
not its machinery. The spacecraft 
itself appears unspectacular and 
utilitarian, both because of its effi- 
cient design and because we've seen 
similar ships bound for the planets. 

"Voyager didn't require any tech- 
nological breakthroughs," said pro- 
gram manager John Casani. "We just 
packed two pounds into a one-pound 
bag." 

Part of that packing, Casani ex- 
plained, centered on the Voyager 
radio system. 

"We pressed the state of the art 
on our amplifiers," he said. "We're 
getting 30- to 35-percent efficiency 
instead of the normal 20 percent." 

That improvement, combined with 
Voyagers extra-large antenna and 
NASA's present Deep Space Network 
(DSN), gives the mission a lifetime 
of potential. Scientists will be able 
to monitor Voyager's chatter for the 
next 33 years and send it commands 
for a full century. Only when Voyager 
is in interstellar space, more than 
twice the distance of Pluto from the 
sun, will its whisper be lost. 

The identical spacecraft carry 10 
instruments each, including tele- 
vision. Combined with the radios, 
they permit 11 experiments. Among 
the devices: 

€ Detectors for both cosmic rays 
and low-energy particles. These in- 
struments will look at the intense 
radiation fields around the outer 
planets and at radiation levels be- 
tween them. 

€ Magnetometers to analyze the 
magnetic fields of Jupiter, Saturn, 
and perhaps Uranus and Neptune. 
The intensity of the fields and their 
interaction with moons will tell scien- 
tists much about conditions deep 
within each planet. 

€ А combined spectrometer and 
radiometer. Among the measure- 
ments they will take are energy bal- 
ance at each planet, atmosphere 
temperature and dynamics, and cloud 


Their first thought was that their equipment had failed. Then 
they looked for a string of high-altitude clouds. But minutes 
‘star later, in their specially equipped NASA airplane, flying at 41,000 
feet over the ocean southwest of Australia, the astronomers 
knew they had discovered something. They just weren't sure 


Within a week of that dark night last March they knew they 
had found a band of unsuspected rings around the planet Ura- 
nus, reported Cornell astronomer James Elliot. That was hardly 
what they were seeking. 

Instead, the Cornell team, in a joint project with NASA's Ames 
Research Center, was planning to gather data on the Uranian 
atmosphere, when the planet crossed a moderately bright star. 
But in the minutes before occultation, Elliot got a jolt. The pens 
recording light intensity from the star on a paper strip chart 
suddenly zigged down to zero, then zagged back to normal. 


At Jet Propulsion Laboratory in Pasadena, Calif., final touches 
are put on 1750-pound Voyager. Craft itself required no tech- 
nological breakthroughs, just a little more of everything. 


Two Voyagers, launched 12 days apart, will fly by Jupiter, Saturn, 
and some of their moons. Then one may head for Uranus— 


characteristics. The device also will 
let the scientists determine elemental 
composition of planet and moon at- 
mospheres, surfaces, and rings. 

€ А photopolarimeter that, among 
other things, will measure methane, 
hydrogen, and ammonia in the upper 
atmospheres of the planets and 
moons. 

€ Aradio-astronomy package, with 
two 33-foot whip antennas, to monitor 
the intense radio bursts from Jupiter 
and radio emissions from Saturn, 
the sun, and other sources. 

€ A plasma experiment to measure 
interplanetary solar-wind conditions 
and the wind's interaction with 
planetary magnetic fields. 


Genesis 


What does it mean? Caltech's Dr. 
Stone explained that the Voyagers 
will be looking for clues about the 
formation of the solar system. That 
kind of data ultimately leads to better 


knowledge about Earth; it can yield 
results as practical as new insights 
into weather patterns or the distribu- 
tion of minerals. 

For instance, when the Voyagers 
reach Saturn in 1980 and 1981, the 
moon Titan is a primary target. With 
a radius of about 1800 miles, it's the 
largest moon in the solar system, 
larger even than the planet Mercury. 
And it has an atmosphere. 

"We don't know much about Titan's 
atmosphere," Stone said. "But every- 
body agrees that it's substantially 
denser than Mars. Estimates run 
from 10 to 50 percent of Earth's at- 
mosphere." Voyager will analyze its 
composition, which may be among the 
best examples of what gases were 
most abundant when the solar sys- 
tem was formed, Stone said. 

Other Saturnian moons—Encela- 
dus, Tethys, Mimas, and Rhea—will 
also be probed by the video cameras 
and instruments. What will happen 


1.7 billion miles from earth. Sketch below shows itinerary. 


at Uranus hasn’t been determined yet. 

“We haven't designed that approach 
in depth yet," JPL's Long said. "There 
are a lot of bridges to cross before 
we do." 

Crossing them has already been 
eased by the ring discovery, which 
Cornell astronomer Carl Sagan calls 
"a tremendously provocative induce- 
ment to exercising the Uranus op- 
tion." 

"It's obvious that there is a whole 
host of undiscovered phenomena in 
the outer solar system," Sagan said. 
"The only way we'll find them is to 
go there. 

"The outer solar system is where 
conditions are much closer to the 
way things were at the origin. There 
may be extremely interesting records 
there for us to read." 

But Sagan cautions against ex- 
pecting too much from Voyager. 

"There are a lot of claims that this 

[Continued on page 144 


The dips and recoveries were repeated five times. One drop- 
out lasted three seconds; the others were about one second 
each. Convinced they were on to something, perhaps a band 
of small moons, Elliot's team looked for similar readings when 
Eis star passed on the opposite side of Uranus. And they found 
them. 

After a week's analysis and numerous calls to observatories 
also watching that night's occultation, Elliot concluded that 
Uranus does indeed have rings. 

“There was no question about the symmetry of the data,” 
he said. “The four inner rings are up to 10 kilometers across. 
The outer ring is 50 to 100 kilometers and is more puzzling be- 
cause it doesn't appear to be circular. It could be two rings, it 
could be tilted, or it could be elliptical." It may be up to Voyager 
to determine which answer is correct or to push us toward an 
entirely different one. 


AUGUST 1977 


Inside Polaroids 


instant- 
movie 
system 


The instant-photo people 
now have shoot-and-view 
movies. Here’s how it works 


By EVERETT H. ORTNER 


Back in 1908, when Albert Keller- 
Dorian, a French photoengraver, 
demonstrated a process for producing 
color movies that used black-and- 
white film, he could scarcely have 
foreseen that the Eastman Kodak Co. 
would be marketing it 20 years later 
for 16mm movies under the name of 
Kodacolor, or that, almost a half- 
century after that, his ideas would 
come to life again in a new instant- 
movie system called Polav; 

Actually, the basic prin 


The camera 


Lightweight (1%-роипа) camera is all 
automatic. Four AA cells power it. A 
pocket-sized movie light will be available. 


The cassette 


Open to reveal innards, cassette displays reels that wind film Viewing screen of player is 12 in. (measured diagonally). In- 
back and forth, and reagent chamber (left) that holds process- — sertion of cassette on top starts the show. On completion, player 
ing fluid. Cassette dimensions: 5% by 2% by ' in. rewinds film automatically and pops the cassette up. 
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underlies Polavision—additive color 
—goes back even farther: to a French 
Scientist, Louis Ducos du Hauron, who 
described the principles of additive 
color reproduction in 1869; to the cele- 
brated English physicist James Clerk 
Maxwell, who in 1861 focused three 
projectors equipped with red, green, 
and blue filters on the same spot and 
got white light; and before that to an- 
other Englishman, Thomas Young, 
who in 1802 proposed the trichromatic 
theory of vision, which argued that 
the retina of our eyes contains three 
types of receptors, responding to red, 
green, and blue—the primary colors 
—and that color variations come from 
stimulating two or three receptors 
simultaneously. 

"From these roots," said Dr. Edwin 
H. Land, director of research and 
chairman of Polaroid Corp., inventor 
of Polaroid Land cameras, and cre- 
ator of Polavision, are derived "the 
limited successes of the past and 
today's more triumphant successes." 

Among those "triumphant suc- 
cesses": the instant-movie system that 
Land demonstrated last spring at the 
annual Polaroid shareholders' meet- 
ing and that is scheduled to go on 
sale this fall. 


Three years ago... 


PoPULAR SCIENCE carried a brief 
account of that system last month. 
Now, although much of how the sys- 
tem works is still a closely guarded 
secret, POPULAR SCIENCE has learned 
enough so that we believe we can give 
you an accurate picture. Indeed, that 
picture began filling in in our March, 
1974 issue. Putting together some iso- 
lated elements from Polaroid patents, 
both domestic and foreign, we de- 
veloped a concept of how Polaroid's 
instant-movie cassette might work. 


Loading requires only opening camera, 
dropping in cassette. Camera has manual 
zoom, controlled by pin (center); two- 


The cassette is the heart of the sys- 
tem, which also includes a camera 
and player/projector. The film never 
leaves the cassette. It is exposed 
within the cassette in the camera. It 
is processed within the cassette and 
projected, from within the cassette, in 
the player. And it is stored perma- 
nently within-the cassette. 

The camera looks and feels like a 
well-designed but inexpensive movie 
camera, which it is. It has an f/1.8 
lens (slow, as movie lenses go) with a 
manually controlled 2:1 (12.5-25mm) 
zoom. А two-setting push-pull collar 
adjusts the focus for near or far 
Scenes. 

Land refers to the projector as a 
"player." This suggests not only the 
role he has in mind for it, but also 
its limitations. It is a small box with 
a 12-inch screen (measured diagonal- 
ly). The player supplies the power to 
crank the film within the cassette 
back and forth through processing, 
projection, and rewinding. It has a 
150-watt bulb—sufficient for the 
Short rear-projection distance and the 
small screen. 

To see how the player got its role 
and to assess its limitations, consider 
it in relation to the nature and limita- 
tions of the Polavision process itself, 
and the film that embodies that pro- 
cess. 


Additive-color process 


As noted earlier, Polavision is an 
additive-color process. Light coming 
through one primary filter is added 
to light coming through a second and 
a third primary filter to produce a 
color that represents an integration 
of all three primary colors. So, in an 
optical system, the red filter passes 
that component of an image that is 
red; the blue filter passes blue, the 


position push-pull focusing collar; safety 
grip in handle (right) to prevent acci- 
dental firing. Camera and player are made 


green filter green. Recombined, these 
elements form a color duplicate of the 
original image. Varying proportions 
of primaries form varying colors— 
purples and yellows and oranges—in- 
deed, the whole infinite range of pos- 
sibilities within the visible spectrum. 
Equivalent shares of each primary 
produce white. 

The filters used in the Polavision 
system are different: They're im- 
printed on the film base itself: micro- 
Scopic stripes of color in triplets—red, 
green, blue; red, green, blue—4500 
per inch. Backing those stripes are, 
among various layers, a light-sensi- 
tive silver-halide emulsion, and a 
microscopically thin positive image- 
receiving layer. 

Visualize what happens, within a 
cassette inside a camera, as you press 
the trigger, and the lens focuses a 
color image on the film. Unlike the 
sequence in most films—a significant 
point that we'll come back to—the 
light first passes through the poly- 
ester film base. On the back of this 
are the fine color stripes that filter 
the image, separating it into its pri- 
mary color components. Where the 
image is red, or contains a red compo- 
nent, it penetrates the red filter 
stripes, forming а corresponding 
latent image in the silver-halide 
emulsion.Where it is blue or green, it 
passes through the blue or green 
stripes to the emulsion. 

Now it is two minutes and 40 sec- 
onds later. You have exposed the cas- 
sette's 42 feet of film. A red light 
that had flashed six seconds before the 
end has now turned steady red. It 
is time to process and play the film. 


In the ‘darkroom’ 


You take the cassette out of the 
Continued 


by Eumig in Vienna. Price of system has 
not yet been set, but PS guess for cam- 
era and player is under $500. 
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camera and insert it in the player. 
Was the film run through to its end 
in the camera? The player checks that; 
if not, it runs it to the end. Has the 
film been processed? The player will 
check that, too—the cassette tells it 
by means of a wedge pulled down by 
the film. Not ready yet? Then the film 
automatically starts through the pro- 
cessing, a procedure that uses 12 drops 
of a honey-colored reagent to develop 
the film and reverse it, producing both 
anegative image and a positive image. 

It is a chemical system similar to 
that used in all the Polaroid black- 
and-white films. While the exposed 
silver-halide grains are forming a 
negative image of the scene, the un- 
exposed grains are dissolving and 


migrating to a thin adjacent layer 
of the film. At this point, they are 
reduced and deposited, as metallic 
silver, to form a positive image of the 
scene. Although the same quantity 
of silver is used for both negative 
and positive, and although both exist 
side by side, the positive silver image 
takes over. The negative image be- 
comes "optically insubstantial with 
respect to the positive and, in effect, 
invisible." 

A 'passion for anonymity" 


What is the processing agent that 
accomplishes all this? At a talk be- 
fore the Society of Photographic Sci- 
entists and Engineers, Dr. Land said 
that the developer, which "has a pas- 


The Polavision cassette is a chemical lab and storage unit 


How you get color images 
from black-and-white film 


Film never leaves cassette, for exposure, 
processing, projection, or storage. During 
exposure (with cassette vertical), film 


moves from supply reel over pressure ` 


plate onto take-up reel. It's moved by 
camera claw, which enters perforations 
near aperture. For processing, insertion 
of cassette into player, aperture side 
down, automatically rewinds film onto 
supply reel. Start of rewind causes a pull 
tab in cassette to open a pod seal in re- 
agent chamber. Reagent—only 12 drops 
are needed—flows by gravity to a tiny 
nozzle above film. Film, passing at high 
speed, is coated in 20 seconds. A coater 
bar spreads reagent evenly in a 6.5-micron 
layer. With film wound up tight on supply 
reel, tension of film throws a switch that 
stops everything—and causes system to 
pause for 45 seconds to allow chemicals 
to complete reactions. Then projection 
begins, with light directed from side 
through plastic prism. At left, cross sec- 
tion of film shows how color-additive 
exposure/projection works. Above is PS 
1974 guess at appearance of instant- 
movie cassette. Not bad for guesswork. 
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sion for anonymity," is a tetramethyl 
reductic acid that vanishes into inert 
material after doing its work. 

About 90 seconds have passed since 
you inserted the cassette into the 
player. Now, suddenly, the light goes 
on and figures dance across the screen 
іп а reenactment of the scene you shot 
minutes before. The moving screen 
image is being formed in a pattern 
that was created by the colored filter 
stripes on exposure. Where each stripe 
admitted a pinpoint of light, there 
is now a pinpoint in the emulsion 
(where the negative image has be- 
come "invisible") through which light 
from the projection bulb emerges. 
That light, colored by the microscopic 
Stripes, is being projected onto the 
player's screen. 


Ingenious and simple 


What does it all add up to? A bril- 
liantly ingenious system with, at this 
time, severe limitations. Incredibly, it 
works, yielding ^ almost-instant 
movies. The color is good: bright and 
reasonably accurate. It is a simple 
system to operate. It eliminates the 
nuisance of taking your film to the 
camera store or mailing it for pro- 
cessing. 

The disadvantages: The picture is 
grainy. Image sharpness appears to 
suffer from the fact that light must 
travel through the film base to expose 
the emulsion. Despite Land's claim of 
a resolution of 15,000 lines per inch, 
there is a slight feeling of unclarity. 
Possibly for these reasons the player 
has no "still"—single-frame—facil- 
ity, where poor image quality would 
be more obvious. (Not so, say Polaroid 
people. It's a concern for heat in sin- 
gle-frame projection.) Also, at this 
time, the film cannot be successfully 
projected in a standard super 8 pro- 
jector—it has, Land said at the share- 
holders' meeting, a "higher light 
absorption" than other movie film— 
meaning it would need a brighter 
bulb. It would also, of course, need a 
mirror to reverse the image. 

Besides all that, Dr. Land prefers 
that you not take it out of the cas- 
sette—which means that you can't 
edit it. And overall, in brilliance and 
beauty of color, Polavision color does 
not compare with the beautiful dye 
images of quality super 8 film. 

But Land does not—yet—expect it 
to do what super 8 does. He sees Pola- 
vision as offering a new kind of ex- 
perience, perhaps part-way between 
home videotaping and home movies. 
Or perhaps resembling a slide show, 
in that for an evening's entertain- 
ment you'd put together a group of 
cassettes for a specific audience. He 
thinks of cassettes as "entertainment 

[Continued on page 143] 


ТЕАС 860 


UHER CR-210 


New hi-fisound of 


TECHNICS RS-677US 


Exp 


NAKAMICHI 600 


$500 to $1600 


Teac 860. Price: $1600. Three motors and tape heads. Fre- 
quency response: 31.5-18,000 Hz +3 dB; signal-to-noise ratio 
(S/N): 70 dB (with Dolby), 90 dB with dbx; wow and flutter: 
0.04 percent. Dolby FM, four microphone/ mixer inputs, optional 
remote control, front-panel adjustments for pitch and bias. 
Technics RS-677US. Price: $500. Two motors and tape heads. 
Frequency response: 30-17,000 Hz; S/N: 65 dB (Dolby); wow 
and flutter: 0.07 percent. Dolby FM, remote control. Uher CR-210 


portable. Price: $590. One motor, two heads. Frequency re- 
sponse: 20-16,000 Hz; S/N: 58 dB; wow and flutter: 0.12 percent. 
Automatic reverse (playback), built-in microphone and speaker, 
hi-fi inputs/outputs, tape-direction indicator, powered by AC, 
dry cells, vehicle batteries. Nakamichi 600. Price: $500. One 
motor, two heads. Frequency response: 40-18,000 Hz +3 dB; 
S/N: above 68 dB (Dolby); wow and flutter: 0.07 percent. 
Special circuit to reduce intermodulation distortion. 


I discovered that what sets the 


By JOHN FREE 


For a long time you've been able to 
buy cassette decks that could repro- 
duce music from discs or FM without 
audibly altering it. But now, in in- 
creasing numbers, a new breed of 
deck has been appearing: an incred- 
ible super-fidelity machine, suitable 


for live recording, that can even cap- 
ture frequencies beyond the range 
of human hearing. 

To learn how these high-end super- 
decks compare with other machines 
on the market, I tried 12 models 
ranging in price from Sanyo's $170 
model 5055 to Teac's extraordinary 
$1600 three-head 860. 


extended-response, ^ special-feature 
decks, such as the Nakamichi 600 
and Teac 860, apart from other ma- 
chines (aside from better overall 
sound) is the ease with which you 
can make distortion-free recordings. 
Here are some of the developments 
Continued 
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$275 їо $400 

Advent 201A. Price: $400. One motor, 
two tape heads. Frequency response: 
35-15,000 Hz +2 dB; S/N over 64 dB (with 
Dolby); wow and flutter: 0.15 percent 
(DIN). Single meter for either channel or 
louder of the two. Dolby-calibration tone. 
Akai CS-707D. Price: $275. One motor, 
two heads. Frequency response: 35- 
16,000 Hz +3 dB; S/N: 60 dB (Dolby); 
wow and flutter: 0.08 percent. Low-noise, 
high-output, and ferrichrome tape switch- 
es (no chromium dioxide). Yamaha 
TC800D. Price: $310. One motor, two 
heads. Frequency response: 30-15,000 
Hz; : over 58 dB (Dolby); wow and 
flutter: 0.06 percent. Has control to adjust 


that have boosted cassette fidelity 
and made the tape format more versa- 
tile: 

€ Improved heads. Key factors in 
improved sound are new materials 
for tape heads and decks that have 
separate heads for recording and play- 
back functions. 

€ Anti-distortion/noise circuits. 
Special electronic circuits in some 
decks minimize a persistent cassette 
problem, signal distortion; and re- 
duce background tape hiss. 

€ Servo-regulated motors. DC mo- 
tors with precise electronic speed 
regulation eliminate the warbling 
tones and pitch changes once common 
in cassette machines. 

€ Portability. Some machines сап 
either be used in your hi-fi system, 
or be operated on batteries to make 
ultra-realistic — binaural-sound ог 
stereo recordings anywhere. 

Actually, as mentioned, quality 


$170 to $230 


LAFAYETTE RK-D200 


Lafayette RK-D200. Price: $200. One 
motor, two heads. Frequency response: 
30-13,000 Hz; S/N: 60 dB (Dolby); wow 
and flutter: 0.25 percent. Dolby FM. Sanyo 
RD 5055. Price: $170. One motor, two 
heads. Frequency response: 30-16,000 Hz; 
SIN: 58 dB (Dolby); wow and flutter: 
0.2 percent. Realistic SCT-11. Price: 
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ADVENT 


pitch +3 percent. Automatic chromium 
dioxide tape switching. Similar model 
80061. operates on dry cells or vehicle 
batteries. Sony TC-206SD. Price: $350. 
One motor, two heads. Frequency re- 


cassette machines that can reproduce 
music from discs or FM without per- 
ceptibly altering it have long been 
available. Pocket-size tape cassettes 
were introduced by Philips 12 years 
ago as an audio equivalent to Kodak's 
Brownie camera. Early cassette ma- 
chines were designed to record audio 
history—a birthday party, business 
meeting, baby's first words—or to 
play back medium-fidelity, so-called 
musicassettes. 

But steady gains in hardware and 
tape technology [PS, June] have 
radically improved fidelity. Today, 
Philips’ widely licensed cassette is 
the top seller in high-fidelity stereo 
tape. 

Low tape hiss 


To compare the 12 decks, I recorded 
audio test tones and music passages 
from a test record and played a high- 
quality prerecorded tape (an Advent 


SANYO RD 5055 


$230. One motor, two heads. Frequency 
response: 30-15,000 Hz +3 dB; S/N: 58 
dB (Dolby); wow and flutter: 0.2 percent. 
Dolby FM. 

Note: Signal-to-noise figures in each 
price category are the most favorable 
specified, generally for chromium dioxide 
tape with the Dolby on. Dolby improves 


sponse: 30-15,000 Hz + 3 dB; S/N: 69 
dB (with Dolby and ferrichrome tape); 
wow and flutter: 0.08 percent. Dolby FM. 
Pioneer CT-F7272. Price: $320. One mo- 
tor, two heads. Frequency response: 40- 


chromium dioxide Process CR/70) on 
each machine. Specifications listed 
with the photos are from the owner's 
manuals. To obtain more details, a 
complete list of cassette-deck manu- 
facturers and distributors is at the 
end of this article. 

All of the decks recorded and played 
music with only barely perceptible 
tape hiss. The low hiss is largely due 
to Dolby B noise-reduction circuits 
(see diagram), now standard in most 
machines. The German-built Uher 
machine lacks Dolby but still has 
exceptionally low hiss levels with 
chromium dioxide (CrO;) tape. A few 
decks on the market have the Philips 
Dynamic Noise Limiter circuits, and 
JVC has its own Automatic Noise 
Reduction System. 

The most critical components in 
a cassette deck are the tape heads. 
Most decks have two heads: One eras- 
es the tape before recording, while the 


SIN by 10 dB over 5 kHz and by 5 dB up 
to 1 kHz. 

Wow and flutter may be specified in 
various ways. Most often used is the 
Japanese JIS, with European DIN or IEC 
standards specified less frequently. Wow 
and flutter under 0.1 percent (DIN) may 
be under 0.05 percent (JIS). 


15,000 Hz +3 dB; S/N: over 62 dB (Dolby); 
wow and flutter: 0.07 percent. Automatic 
chromium dioxide tape switching. 

Note: When a tolerance such as +3 
dB is omitted from frequency-response 


second combines both recording and 
playback functions. Dual-function 
heads, however, create problems. 

To magnetize tape best during re- 
cording, the gap in a head (similar 
to the gap in a horseshoe magnet) 
should be avout four to five microns 
wide. To capture very short high 
frequencies best during playback, 
though, the gap should be less than 
one micron wide. Deck designers 
must settle on a compromise gap 
width for combined record/play heads 
of about two microns or less, 

Several years ago, Nakamichi Re- 
search introduced decks that have 
separate hez.ds for recording and play- 
back, each gap width optimized for 
its function. As a result, frequency 
response could be extended to be- 
yond 20,000 Hz. 

While Nakamichi has since im- 
proved and updated its three-head 
machines (the 1000 II and 700 II 
models), many other deck makers 
have also been developing three-head 
machines. Most of these new decks, 
however, use a simpler, less costly 
technique: Recording and playback 
heads are located in a single housing 
that presses tape against the cassette 
pressure pad. In some decks (mis- 
leadingly), the third head is used only 
for monitoring signals as you record 
them, and contacts the tape through 
an opening just to the right of the 
pressure pad. The record/play head 
is combined-function. 

The presence of three heads doesn't 
automatically mean a deck is superior 
to a two-head machine. The substance 
used for the tape heads plays an im- 
portant role, too. Several years ago 
many deck makers switched to ferrite 
tape heads instead of conventional 
hi-mu and permalloy metals. Ferrite 
is much harder than ordinary head 
metals and lasts much longer as 
abrasive tape passes over it. 

But manufacturers of the highest- 
quality decks continue to use perm- 


ratings, it may indicate an imbalance 
(within +4 dB at the high end and —3 dB 
at the low end), or the manufacturer 
might be specifying less-strict tolerances 
for detecting changes audibly, generally 


alloy heads. The main problem with 
ferrite, they say, is that it saturates 
(magnetically) too easily and distorts 
signals. As a result, top machines 
usually feature improved, superhard 
permalloy heads for longer life. Naka- 
michi developed its own crystal-perm- 
alloy material. 
Moving tape 

A few of the elaborate high-end, 
three-head machines, such as Teac's 


860, also have three motors. One 
motor drives the capstan; the other 


YAMAHA TCB00D COURTESY GRAND CENTRAL RADIO 
+6 dB. Smaller tolerances mean more 
accurate reproduction. Frequency re- 
sponse is specified at —20 dB (low record- 
ing levels) and becomes progressively 
worse toward zero dB. 


two drive the tape take-up and supply 
reels. Some decks have dual capstans, 
one before and one after the heads, to 
help stabilize tape speed. 

Most decks, though, have a single 
motor with mechanical linkages to 
drive both capstan and tape reels. 
DC motors, speed-regulated by elec- 
tronic servo circuits, are often used. 
In its 860 deck and PC-10 portable, 
Teac employs an ultra-precise phase- 
lock-loop servo control as on some 
deluxe turntables [PS, Nov. '76]. 

[Continued on page 142] 


How Dolby B and dbx Il improve cassette hi-fi 


DOLBY ENCODE 


HIGH-LEVEL SIGNALS 
UNAFFECTED 


LOW-LEVEL SIGNALS 
BOOSTED 


ORIGINAL LEVEL- 


TAPE NOISE 


When a hi-fi signal is Dolby-encoded before recording, 
higher frequencies in the quiet passages are boosted in 
amplitude. This raises them above the level of background 


DOLBY DECODE 


tape hiss when they go on tape (left). During playback 
(right) the higher frequencies are restored to the proper 


level, simultaneously lowering noise. 


DBX ENCODE 


playback. 


RECORDING 


The dbx Il circuit provides 
up to 30 dB of noise reduc- 
tion over the entire audible- 
frequency band. This en- 
ables you to record at very 
low meter levels where fre- 
quency response is best, but 
where noise is normally a 
problem. All signals are 
compressed before record- 
ing; they're expanded on 


EXPANDED 


SIGNAL 


PLAYBACK 
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An energy-efficient cycle 
makes the best use 
of our abundant coal supply 


By ROBERT GORMAN 


It looked like any other industrial 
complex—a 60-foot tower ringed with 
catwalks and surrounded by a cluster 
of flat-roofed outbuildings. As I 
watched, the tower quietly belched 
small puffs of steam. Inside, I knew, 
coal was being reduced to produce a 
low-grade gas that nobody—except 
perhaps your grandfather—would 
want. Yet the tower is part of an ele- 
gant scheme to produce energy clean- 
ly, simply, and efficiently. 

I was in the backyard of GE's Re- 
search and Development Center in 
Schenectady, N.Y., checking out the 
GEGAS coal gasifier (left). This is the 
first stage of the company’s steam- 
and-gas-turbine (STAG) system. As 
GE plans it, the system will: 

€ Accept the dirtiest, cheapest 


/———— GEGAS GASIFIER ——-, 
LUMP COAL 


TEES STIRRER | 
| di 


WM GAS PURIFICATION 
and other pollutants—including tar. This . 


For efficient energy production, GE's 
steam-and-gas-turbine (STAG) system 
might link a GEGAS coal gasifier with an 
ultrahigh-temperature (UHT) gas turbine, 
and a follow-on steam turbine. To start 
the cycle, coal is fed into the pressurized 
gasifier through both the lump-coal lock- 
hopper and the extruder/chopper. The 
coal reacts with steam and air, producing 
a low-Btu gas, which is piped to the purifi- 
cation section to recover sulfur, ammonia, 


low-grade coal—coal most of today’s 
advanced gasifiers can’t use. 

€ Generate “producer gas"—a low- 
Btu blend of carbon monoxide, 
methane, carbon dioxide, and nitro- 
gen that’s too lean to transport very 
far, but that can run an on-site gas 
turbine to generate electricity. 

€ Recapture almost every bit of 
waste energy from the process, and 
use it both to produce more coal gas 
—and to run a second, steam-powered, 
electric generator. 

And, if all goes as planned, the gas 
turbine at the heart of the system 
could be a unique, water-cooled de- 
sign that more effectively uses the 
heat energy produced in the cycle. 


New look for an old process 


This efficient new system is based 
on some long-established technology. 
The GEGAS reactor produces a leaner 
version of the “town gas” that lit the 
streets and homes of the nineteenth 
and early twentieth century. Elec- 
tricity knocked this locally produced 


STEAM CYCLE 
STEAM [cen] 


gas out of the lighting business. 
And, by the mid-1940's, natural gas 
had replaced the low-Btu gas used for 
cooking and heating. Natural gas is 
much richer in heat energy than pro- 
ducer gas, and therefore more eco- 
nomically stored and transported. 
But, according to Dr. Donald E. W. 
Woodmansee, GE's fuel projects man- 
ager, low-Btu gas may be poised for 
a comeback. One reason: Although it 
has only about one-sixth as much en- 
ergy per volume as natural gas, you 
can get more than six times as much 
of it from the same amount of coal. 
You still don't want to bottle this 
producer gas, or ship it very far—but 
that's not necessary if it's used to run 
an on-site gas turbine, as with STAG. 
The first stage of the process, the 
GEGAS gasifier, is an old-fashioned 
fixed-bed reactor—with some key im- 
provements. The fixed-bed reactor 
holds coal in a loosely packed, solid 
form (as compared with the coal slurry 
used in more advanced reactors). 
Continued 
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tar returns to the extruder to bind together 
the coal fines. The scrubbed, reheated 
gas, mixed with compressed air in the tur- 
bine's combustor, drives the expander— 
which runs an electric generator. Heat en- 
ergy from the turbine's water coolant is 
recovered by a heat exchanger in the feed- 
water heater. The coolant returns to the 
turbine while some of the heated feed- 
water goes to the humidifier. Mixed with 


air from the turbine's compressor, and 
pressurized by a motor-driven boost com- 
pressor, the resulting steam-air mix reacts 
with coal in the gasifier. Meanwhile, the 
rest of the feedwater goes to the heat- 
recovery steam generator, where exhaust 
gases from the turbine generate steam. 
This runsthe steam turbine, which powers 
a second electric generator. The exhaust 
steam is condensed, then pumped back to 
the feedwater heater to renew the cycle. 
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Water-cooled turbine 


works at higher temperatures 


for increased efficiency 


To cool turbine rotor buckets, a stationary pipe sprays 
water into a reservoir under the rotor's rim. Centrifugal 
force carries the water outward through rim openings 
and into channels under the buckets' skin. The water 
scrubs as well as cools the channels, then exits through 
holes in the bucket tips. It's collected in a stationary 
shroud, passed through a heat exchanger, then recycled. 
GE says that the water-cooling design keeps bucket sur- 
face temperatures down to about 1000? F—even though 
the gases rushing past are as hot as 3000°F. Higher 
firing temperatures increase the turbine's efficiency by 
fully using available heat energy from the gases. 


Compressed air and steam react with 
the coal to form the gas, which rises 
upward as the coal slowly settles to 
the bottom. 

This process is much simpler than 
some of the newer systems, such as 
the Hygas process [PS, Jan.]. And, 
although these advanced processes 
produce a high-Btu gas that's close 
to natural gas in quality, many are 
fairly selective about the kinds of 
coals they can accept. 

That's a major disadvantage, since 
our bountiful coal supply is poorly 
distributed around the country in 
terms of type, particle size, and avail- 
ability. But, as Dr. Woodmansee told 
me: "The day has passed when gen- 
erating plants can be designed to ac- 
cept only one type of coal." 


A democratic gasifier 


Dr. Woodmansee went on to say: 
"The GEGAS reactor is an all-Ameri- 
can gasifier. It has been designed to 
accept most American coal, including 
the dirtiest—and least expensive— 
caking varieties." Here's why: 

€ Coal enters and ash leaves the 
GEGAS vessel via airlocks. This lets 
GE maintain the reactor at high pres- 
sure. Internal pressures of 300 psi 
mean the gasifier can more efficiently 
reduce even low-grade coal to gas. 

€ An external stirrer at the top of 
the reactor reaches deep into the bed 
to agitate caked coal and break up 
pieces that are too large. Getting the 
right-size chunks is important—if 
coal lumps are too large, they won't 
expose enough carbon for complete 
gasification. 

€ A unique recycling system al- 
lows the GEGAS vessel to process tiny 
coal particles, or "fines." Pieces less 
than one-eighth inch in diameter 
make up one-fifth of all coal mined 
in the U.S. Shipping and handling 
produce even more of this coal dust— 
which usually must be screened out of 
a gasifier's supply. But at GE the fines 
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are fed into an extruder, where they're 
mixed with tar—a gasification by- 
product. The extruder squeezes the 
mix like toothpaste into a chopper, 
which feeds chunks of the proper size 
into the reactor. 

€ A modernized ash-collection sys- 
tem keeps the gasifier steadily on- 
line. Fixed-bed reactors tend to burn 
coal unevenly, and the resulting hot 
spots cause ash to cake and form clink- 
ers—lumps of fused ash. The GEGAS 
vessel has an ash-collecting grate 
that's agitated by another external 
rotator. This can raise the grate to 
scrape clinkers off the vessel walls— 


GGAn all-American gasifier 
has been designed to 
accept most American 
coal, including the 
dirtiest . . . varieties 99 


so ash-removing shutdowns aren’t 
needed. 

€ A sophisticated computer moni- 
tors all operations. It can be pro- 
grammed to adjust the process in re- 
sponse to different variables, such as 
coal type or clinker formation. 


Little energy wasted 


Of course, all these improvements 
don't increase the energy content of 
the final product—it's still lowly pro- 
ducer gas. But GE's STAG system will 
extract the maximum amount of en- 
ergy from this gas. The continual flow 
of scrubbed gas (see diagram) can run 
an on-site gas turbine cleanly and ef- 
ficiently. Energy from the turbine's 
exhaust gases will be harnessed to 
generate steam—most of which will 
run a steam turbine to produce even 
more electricity. And, in a final ele- 
gant touch, some of the steam pro- 
duced by the turbine's exhaust will be 


piped back into the gasifier, to keep 
the reaction going. 

And that's not all. If plans go as 
hoped, the gas turbine used in the 
STAG system will be a super-efficient 
design that’s capable of operating at 
higher temperatures than those used 
today. 

In fact, I'd traveled to Schenectady 
specifically to learn how develop- 
ment of this exciting ultrahigh-tem- 
perature (UHT) turbine is progress- 
ing. 

UHT: hotter is better 


Hot gas spins a turbine’s rotor. The 
hotter the gas, the more pressure it 
exerts on the rotor's airfoil-shaped 
vanes or buckets. But today's turbines 
can't fully use the energy present in 
the hottest gases. 

"The temperature of fuel-air mix as 


it reacts in a turbine's combustion 


chamber can exceed 35005" GE's 
Daniel Smith told me. "We have to 
cool the gas before it reaches the tur- 
bine's buckets, because even the best 
superalloys can only operate at about 
2000°F.” 

For years, researchers have been 
seeking practical ways of raising a 
turbine’s firing temperatures. Most 
advances have come from improving 
metals and developing ceramics 
strong enough to stand mechanical 
stresses. 

But GE is working on a different 
tack: They’re trying to cool the tur- 
bine's buckets better, so the gases can 
be used at higher, more power-produc- 
ing temperatures. 

In today’s turbines, streams of com- 
pressed air cool off both the inlet gases 
and the turbine's buckets. Water is 
a better candidate for this job, since 
it cools much more efficiently than air. 
So, as far back as the 1950’s, German 
scientists developed a scheme for 
channeling water in and out of a tur- 
bine’s rotor buckets. But there were 
problems. 


The whirling rotors built up enor- 
mous centrifugal pressures. Research- 
ers had to sacrifice good airfoil design 
to make metal parts sturdy enough to 
contain the pressurized water. The 
pressures also caused contaminants to 
settle and cake, clogging the cooling 
passages. Finally, water was tempera- 
mental about distributing itself over 
the spinning wheel. Its cooling effect 
wasn't uniform, and it had disturbing 
ways of leaking into places where it 
wasn't wanted. 


New design solves problems 


By the early 1960's, GE researchers 
had developed an "open circuit" 
water-cooled design that seemed to 
lick these problems. 

In this approach, water is sprayed 
onto the rotating wheel by stationary 
nozzles (see drawing). Centrifugal 
force moves the water through pas- 
sages in the bucket's skin, where it 
exits freely though the bucket tips. 
Since the water is not bottled up in 
the buckets, no pressures have to be 
contained. And the freely moving 
water effectively scrubs waste gases 
and contaminants out of the channels 
instead of packing them in. Then wa- 
ter and steam—in a ratio of 1 to 2— 
are collected in a surrounding sta- 
tionary shroud and recycled. 

Because of water's superior ability 
to absorb and transfer heat, Smith 
says that this system can keep bucket 
temperatures down to about 1000°F, 
even when gases at the inlet reach 
3000°F. 

Not only does water-cooling in- 
crease power-generating efficiency, 
but it allows the use of lower-grade 
alloys in smaller—and less expensive 
—turbines. Corrosion and erosion are 
reduced when parts run cooler, so the 
turbine can be fired by cruder and 
more varied fuels. 

Small-scale component testing 
demonstrated the UHT's impressive 
advantages to GE about 15 years ago. 


But oil was plentiful and cheap in 
those days, and gas turbines weren't. 
They were used mainly in small, 
simple-cycle generators designed for 
occasional service. So the water- 
cooled approach remained a back- 
burner technology. 

In recent years, however, gas tur- 
bines have advanced into the main- 
stream of electric-power generation 
as part of combined-cycle plants. In a 
combined cycle (such as GE's STAG 


66 Utilities are reluctant 
to invest in clean 
fuel-limited turbines 
to meet base-load 
requirements... 33 


system), exhaust heat produces steam 
to drive a separate, follow-on turbine. 
In this combination, energy waste at 
one stage becomes a resource later. 

To fit this type of application, two 
GE divisions began a joint program 
about 10 years ago to construct and 
test an experimental small, two- 
megawatt, water-cooled turbine. The 
company is now at work on technology 
for a utility-size, 180-Mw version, 
partly funded by the Electric Power 
Research Institute (EPRD. The fed- 
eral Energy Research and Develop- 
ment Administration (ERDA) has 
provided some recent help, and GE 
hopes that more may be on the way. 

Scale-up will take several years. 
At Schenectady, I saw the enormous 
test bay being prepared. Crossed and 
accessed by grated catwalks, like the 
engine room of a supertanker, it will 
be used to test a turbine wheel and 
prove out scale-model projections 
about heat-transfer rates, structural 
integrity, and durability. 

"We expect some problems," Dr. 
William H. Day, manager of ad- 


Extruder (left) squeezes out a 20-pound “log” of compressed tar 
апа coal dust, as GE engineer Anthony Furman examines the 
product. Fuel gas made partly from this low-grade coal could 
be used to run an advanced UHT gas turbine. Above, engineer 
Herman Leibowitz inspects experimental turbine's rotor. 


vanced technical programs in the gas- 
turbine engineering department, told 
me. "But we don't foresee any major 
surprises. After all, we've been in 
this business a long time." 

Dr. Day calculates that in a com- 
bined cycle with steam, a UHT gas 
turbine could convert about 50 per- 
cent of the heat energy in its fuel into 
electricity. That's a worthwhile ad- 
vance over the 43-percent efficiency 
of combined-cycle systems that are in 


use today. 

By itself, or as the first stage of a 
gas-and-steam plant, the UHT tur- 
bine could improve on present gen- 
erators that depend on oil or natural 
gas. But GE isn't counting on that to 
make its considerable investment in 
technology pay off. 


Fusing two technologies 


The company is a major manufac- 
turer of oil-fired gas turbines. This 
part of its business, Dr. Day concedes, 
has fallen off in recent years. “Utili- 
ties are reluctant to invest in clean 
fuel-limited turbines to meet base- 
load requirements of the 1980's,” he 
says. And, he adds, with a shake of 
his head, “I can’t say I blame them.” 

To run efficiently, generating 
plants should be able to switch from 
one fuel to another, depending on cost 
or availability. And, the UHT turbine 
can use many fuels—including low- 
Btu gas. 

Which brings us back to the GEGAS 
process. The 60-foot pilot plant at 
Schenectady is now being tested as 
part of a $3 million program, sep- 
arately funded by GE and EPRI. By 
1985, a full-scale, commercial plant 
could be operating. GE expects this 
plant to be an integrated system, com- 
plete with turbines and generators. 
The front end of this combined system 
could well be a UHT, water-cooled 
turbine—one that can most efficient- 
ly use low-Btu gas produced by the 
“all-American” gasifier. [o] 
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ООО FIRST PRIZE 
AWARDS 


Here are the 
12 winners 
of the PS/APA 


OUTDOOR CATEGORY 


ОЛ CHARLES т. GOULDING, Elkins Park, Pa. 
Four lawn chairs 


INDOOR CATEGORY 


|-1 NORBERT а. MARKLIN, St. Louis, Mo. 
Sawbuck table 


Our first annual project contest, created 
jointly with the American Plywood Assn. 
and announced in our Jan./Feb./March 
issues (deadline was April 1), was a rousing 
success. Of the nearly 1000 entries in 

two categories — Outdoor and Indoor — the 
twelve shown here reached the winner's 
circle. We judged all projects on the basis of 
design efficiency: Plywood parts had to 

be cut from a single 4-by-8-ft. sheet 

with minimum waste. Check the layout 
diagrams for the two $1000 winners on this 
page. Panel layouts for the ten runners-up 
are on succeeding pages. — Al Lees 
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HONORABLE 
MENTION 
AWARDS 


O-2 PHILIP REILLY, Woodland Hills, Calit. 
Rolling hotbed greenhouse 


OUTDOOR CATEGORY О-4 ишми ыле” 


INDOOR 
CATEGORY 


О-3 V. R. PETERSON, Okemos, Mich. 
Ice-fishing hut 


|- Д MICHAEL KAHNEY, Lambertville, N.J. 
Laminated coffee table 


1-2. WILLIAM ZETTEL, Tonawanda, N.Y. 
Potter's kick wheel 


|- 3 STEVEN SNAVELY, Тип, Ohio 
Two-bin toybox 


О-5 JOHN ALLAN JONES, Santa Rosa, Calif. 
Barbecue side-cart 


О-6 ARTHUR n. BURNS, Los Angeles, Calif. 
Butcher-block dining table 


|-5 DAVIO J. GREENE, Philadelphia, Pa. 
Convex cubbyhole shelf 


[-6 SEORGE S. KANELBA, New York, N.Y. 
“Ө Cube desk 
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=] Four lawn chairs are identical; 
each takes one-quarter sheet of 

34" plywood, as detailed above. These 
four slotted panels slip together, as 
shown in first photo on our color pages. 
Slots and circular cutouts are only 
waste; latter are for design and to lighten 
weight. For painting, use MDO plywood. 


+ 
Tes 


= 
4—4] 

APRON 

SECTION 


|-] Sawbuck table needs no fasteners 

or glue: Assembly is self-aligning. 
Beveled edge-cleats beef up panel thick- 
ness, provide socket into which lap-joint 
leg unit snugs along two sides. Cut ends 
of legs square, bevel later. 


1-2 Potter's kick wheel has tilted 

seat. Clay spins on turntable while 
being hand-shaped. Shrewd nesting of 
plywood parts uses entire panel (below); 
section at right shows how flywheel and 
table mount on vertical shaft. 


LEG 1a) 29/87. 378706 


снове лє BOTTOM 35/8". 69 
снова TOP 37/6 . 67 


TES Ta eer See 


О-2 Rolling hotbed greenhouse was 
designed by home gardener for 
starting plants early. To take full advan- 
tage of late winter sun, plug-in unit rolls 
about patio, moves indoors at night. 


вох SIDE 
(21 


өрер. 


1-3 Two-bin toybox has handcrafted 
detail, but basic construction is 
plywood (rough-cut layout above). Cab 


О-3 Ice-fishing hut for two knocks 
down into plywood box for storage 
and transport. At site, it can be pulled 
by man or snowmobile (base is sled and 
gear tray) and set up in five minutes. 


вох BOTTOM 


windows of fixed Plexiglas create sec- 
ond bin; roof is hinged so stuffed ani- 
mals can be stored in the driver's seat. 


BASE PLATE 
po 


WHEEL BASE 
E 


= тойт 
d ——— в. 
Ero smart 
2 6 PULLEY WHEEL 
ga 


Tie BOLTS 
Jt cast conc. weet 
EP Tie screws 


WHEEL BASE 
PLYWOOD } 


6" PULLEY WHEEL 


a> BEARING 


THRUST BALL 


COPPER DISK 
(PENNY) 


TURNTABLE & FLYWHEEL DETAIL 
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PLANTER 


aiROHOUSE” 


0-4 House-number lamp post identi- 
fies your turf day or night, has oth- 
er functions shown in assembly section: 
Plant bracket and birdhouse share plat- 
form that's pierced for pressure-treated 
4-by-4 post. Nameplate is optional. 


ALTERNATE-LAP 
ASSEMBLY 


1-4 Laminated coffee table boldly 

uses exposed plies as major de- 
sign element. Kahney sectioned panel, 
ripped all pieces into strips, then face- 
glued them in Parsons shape (see text). 


1-5 Convex cubbyhole shelf orga- 

nizes display storage by creating 
niches of different depths—unlike flat 
shelves where smaller books and ob- 
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BACKING STRIP (41 3-54: 


WORKING SURFACE 
re 


BOTTOM 
wera 


0-5 Barbecue side-cart is ingen- wheels, and feet. Note side panels 

usly laid out—the only аге positioned front-to-front at low- 
waste is the saw kerfs. Circular cut- ег right. Dotted lines show shelves. 
outs are put to use as shelves, Unit won't tip with bottom loaded. 


пране 


pA 
а ау 
12 ap Lert sioe 


е Leos 
арч зя" 


- RIGHT SIDE 


TABLE TOP 


(i) 


MAKE THREE CARDBOARD TEMPLATES 
АМО LAY OUT FOUR OF EACH SIZE 
ON 4' х 8' SHEET 


зч плоше 
Lu" MEDIUM 
Tn (mM) 
ALL SLOTS 3/4" WIDE. 
NOTE FROM LAYOUT WHETHER CUT IN 


FROM FLAT OR CURVED EDGE 
CUT HALFWAY THROUGH WIDTH 


AT EACH POSITION 


jects can get pushed back beyond reach 
or view. Since layout is critical, we give 
patterns for the three sizes of segments 3*72^ napis 
that assemble into a five-ft. circle. SMALL 


Judging this contest was one of the 
tougher jobs I've tackled (see Shop 
Talk, this issue), but I'm content 
that the best men won. ( Honorable 
Mention winners received selected 
titles from the Popular Science 
book division.) 

Both money-prize winners (first 
page) are deceptively simple in de- 
sign. What impressed the judges (I 
was joined by several members of 
the APA public-relations staff) was 
the structural efficiency of both proj- 
ects. Yowl. note that both de- 
signs achieved this without re- 
course to any material beyond the 
fully-utilized ^ 4-by-8-ft. — panel— 
which wasn't even a condition of 


m 


LE 
Em. 


O-6 Butcher-block dining tableshows 

plywood's ability to replace solid 
lumber. Panel layout (facing page) is 
notable for zero waste. Photo above 
shows how Follow leg assemblies are 
veneered with wood-pattern laminate. 


1-6 Cube desk was most ingenious of 

all entries: It not only gets high- 
style sectioned furniture out of one 4- 
by-8 sheet, but creates a pivot linkage 
that uses the plywood itself as a hinge 


the contest (you could qualify if 
you used up to $75 worth of non- 
ply materials). 

The widely varied design areas 
represented by the top twelve are 
typical of all 1000 entries. Though 
there were nearly three times as 
many projects in the Indoor com- 
petition as in the Outdoor, there 
were relatively few duplications in 
either category. The most frequent 
types of projects submitted were 
baby cradles (Indoor) and camper 
kitchens (Outdoor). We also saw 
lots of toyboxes and doll houses, 
plus houses for dogs, cats and purple 
martins. There were imaginative 
boat hulls, customized drafting ta- 
bles, handsome sawhorses, practical 
workshop cabinets, and firewood 
racks. Major crafts inspired equip- 
ment: The potter's wheel shown 
here competed against a 36" four- 
harness loom, all parts cleverly cut 
from a single plywood sheet. 'There 
were even a few solar collectors. 

Back to the winners: The key- 
number designation on these pages 
is for reference only; except for 
the two top prizes, it indicates no 
rank. We didn't rate the runners-up 
in any order and regard them as 
equal contenders for top spot. (O 
and I, of course, refer to the sep- 


Ge BRIGHT эти 


PENDAFLEX 
FOLOERS 


(CENTER 


DIVIDER ) ГРЕБЕНА 


OPTIONAL 
Cevecers 


(detail sketch and photo, right). Unit 
can be left standing in any of three 
modes: as lighted writing desk; with cov- 
er dropped to form high table; or with 
all sections snugged into cube. 


arate categories in which each was 
entered.) 

Many entrants took special pains 
to allow for saw-kerf waste in their 
dimensions (%” per cut). When- 
ever practical, we've eliminated 
such considerations to simplify our 
layout diagrams. This usually as- 
sumes you'd center your cut on 
each layout line. 

In the case of those unique pivots 
in the desk below, the inner cuts 
were laboriously made with a cop- 
ing saw that left only a 1/16" kerf. 

We selected the coffee table from 
several entries in which succes- 
sive layers of plywood were glued 
together to expose a thick sand- 
wich of plies. The table won out 
because of its beauty, logic, and 
strength; and because the builder 
used every scrap of his 4-by-8 
sheet: The ends left over after the 
trim cuts were made (dotted lines 
on the layout sketch) were ground 
into sawdust and mixed with plas- 
tic-resin glue to fill the edge voids 
prior to sanding smooth. Not all en- 
trants were so scrupulous about ef- 
ficient use of their sheet. Quite a few 
projects called for only half to two- 
thirds of the panel, so the “scrap” 
area often bore the label “Saved for 
next project.”—Al Lees 


A PICTURE ROUNDUP OF NEW PRODUCTS AND DEVELOPMENTS 


Pool cover 

Stackable fiberglass panels let in sun- 
light to help heat your pool in cold 
weather. The 165-Ib. sections cover 
pools up to 16 feet wide and are easily 
unlocked. In summer months you can 
use panels for a cabana, sauna, or stor- 
age. Eight panels, plus front and back, 
are $3780. Voroka U.S.A. Inc., 45 Mer- 
ritt St., N. Lindenhurst, N.Y. 11757. 
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Fiat's battery-powered X 1/23 


The teardrop-shaped experimental electric 
car from Fiat, dubbed the X 1/23, uses 
nickel-zinc batteries with nearly twice the 
capacity of lead-acids. These power cells give 
the 1800-pound car a 47-mph top speed and 
45-mile range. The 105-volt, 370-pound 
battery pack is at the rear for easy acces- 
sibility. Control equipment and the 13.5-hp 
DC motor are up front, balancing tail-end 
weight. There's power-saving electronic 
speed regulation, plus regenerative braking 
that also extends battery life. 


Memory stopwatch 
Push the proper switches 
and the SST 200 registers 
both lap and overall race 
times. The electronic-mem- 
ory stopwatch is accurate 
to 1/100 second. Liquid- 
crystal readouts are visible in 
bright light. $125. Auto 
World, Inc., 701 N. Keyser 
Ave., Scranton, Pa. 18508. 


Portable fridge 


Frigitote plugs into any 12- 
volt lighter socket so you 
can freeze, cool, or heat food 
and beverages when you 
travel. The 325-cu.-in.-ca- 
pacity refrigerator /heater 
uses a thermoelectric solid- 
state heat pump. It's $98. 
Melcor, 990 Spruce St., 
Trenton, N.J. 08648. 


Metal detector 

Diving for underwater treasure? The 
hand-held Mark 5 detector has an 18- 
inch coil to pinpoint metals in fresh or 
salt water. An underwater earphone sup- 
plements the meter. The Mark 5 weighs 
seven pounds above water, has a nega- 
tive buoyancy, and operates on a nine- 
volt battery. Price: $350. J.W. Fishers 


Co., Anthony St., Taunton, Mass. 02780. 


Rugged wagon 

This no-nonsense wagon made by 
Chrysler in France seats seven and has 
front-drive traction, high ground clear- 
ance, and torsion-bar suspension. An 
80-hp transverse engine powers the 
Matra Simca Rancho. Fold the bench 
seat forward for seven feet of floor 
space. A split tailgate with heated glass 
and wash /wipe is standard. 


Soft pack 


Backpacking or mountain 
climbing? When the footing 
gets tricky, body-hugging 
frameless Yakpaks won't 
shift on your back. Unique 
X-straps stabilize up to 50 
pounds of gear. Six models, 
$39 to $89. The Yak Works, 
Box 70256, Seattle, 

Wash. 98107. 


Two-seater chopper uses new rotor drive 


This tiny two-seater Robinson R22 helicopter cruises at 108 
mph for 240 miles. For his new chopper, designer Frank Robin- 
son of Torrance Municipal Airport, California, selected a 150- 
hp Lycoming engine, already in production for light planes. 
The normal drive clutch is replaced by an electric actuator that 
tensions four drive belts. The chopper has a two-bladed over- 
head rotor and a conventional tail rotor. Production of 248 
machines (at about $28,000 each) begins when the Federal 
Aviation Administration certifies the new design. 


Solar oven 


Put up to 15 pounds of food 
in the cooking area, replace 
the glass dome, and Solar 
Chef cooks the food as fast 
as conventional ovens. Mir- 
rors concentrate sunlight for 
temperatures up to 510° Р. 
$159 f.o.b. Sedona Solar 
Shop, Box 3072, Sedona, 
Ariz. 86340. 


Solar furnace 

A Fresnel lens focuses sun- 
light to temperatures above 
2000* F on this portable 
solar furnace. It's $60, in- 
cluding protective goggles 
and a high-temperature cruci- 
ble, from Edmund Scientific 
Co., 555 Edscorp Bid., Bar- 
rington, N.J. 08007. 


Luxury sedan 

BMW edges into Mercedes 
territory with its '7'-Series 
sedan. The top-luxury model 
has ample room for five. 
Three in-line sixes with fuel 
injection deliver 170, 180, 
or 200 hp. Styling combines 
a sporty elegance with large 
windows and interior 
comfort. 


Sun tracker 


Attach Sun-Track 100 to a 
motor-driven solar concen- 
trator (above) or photo- 
voltaic array to track the 

sun during the day. The com- 
pact 12-volt sensor triggers 
relays for bidirectional 
movement. Price: $60. Ener- 
gy Applications, Inc., Box 
5694, Titusville, Fla. 32780. 


ER LX 
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Sleek turboprop 

The eight-passenger, Turbo- 
Equator prototype cruises at 
over 250 mph, thanks to the 
400-hp Allison turboprop 
on its tail. The 28-ft., all-fi- 
berglass craft takes off in 
400 ft., soars as high as 
26,000 ft., and lands in only 
180 ft. Maker: Equator Air- 
craft, Ulm, Germany. 


Durable engine 

Your next lawn tractor may 
have a two-cylinder, vertical- 
shaft Kohler engine. The 
tough 10-hp engine has cast 
iron “іп all the wear parts,” 
says Kohler, including cylin- 
der sleeves and camshaft. 
The engine is said to run 
smoother and quieter than 
one-cylinder models. 


Head light 

Strap this lamp to your head, 
and your hands are freed for 
electrical emergencies. The 
lamp is also handy for night- 
time car repairs. Three D 
cells in a separate power pack 
feed the prefocused bulb. It's 
made by St. Croix, Park Falls, 
Wis. 54552. Price: $4.95. 


Flying ship 

Three times faster than the 
speediest cargo vessel, this 
3000-ton Navy surface-effect 
ship will cruise at 80 knots. It 
rides on a bubble of air that's 
enclosed by rigid side hulls. 
Flexible bow and stern seals 
allow for air and wave flow. 
Rohr Marine builds it. 


Solar dryer 

This grain-drying bin uses 
solar power instead of costly 
gas. The galvanized-steel col- 
lector has a bonded coating 
of ethylene-acrylic film. Ac- 
cording to Inland Steel Co. 

of Chicago, the "'Blac-Klad'' 
steel absorbs more energy 
than painted steel. 


Quieter trainer 


New pilots, unplug your ears! 
The Cessna 152 trainer low- 
ers noise levels to five deci- 
bels below the FAA's 1980 
maximums. Its Lycoming en- 
gine reaches 110 hp at a re- 
duced (2550) rpm. Rede- 
signed fuel tanks reduce un- 
usable fuel to 114 gallons. 
Price: $14,950. 


\NNhat's New 


IN BOATING | 


BY SUSAN RENNER-SMITH 


Handy lights 

Changing sails can be risky 
on dark nights. Spreader 
lights from Goldbergs' Ma- 
rine (202 Market St., Phila- 
delphia, Pa. 19106) can light 
decks and cockpit, The wa- 
tertight, chrome-plated lights 
use 12V power. Swiveling 
unit (left) is $17.25; fixed 
beam (right) is $14.39. 


40-horse motor 


Mariner launches this new 
40-hp motor this month to 
fill a gap in its mid-power- 
range lineup. It comes in 
both long and regular shaft, 
manual and electric-start 
models, Price range: $1110 
to $1275. Mariner Out- 
boards, 532 Water St., Fond 
du Lac, Wis. 54935. 


Classy cat 


The sloop-rigged Aztec is a 
new cruising catamaran that 
offers spartan overnight ac- 
commodations in each hul 
With its fully battened main- 
sail and roller furling jib, the 
23-footer should fly at over 
20 mph in strong winds. Sail 
Craft, Ltd., Brightlingsea, 
England. 


Steering system 


You don't have to be a weight 
lifter to use this new rotary 
drive. Command 250 has a 
20-percent-greater mechani- 
cal advantage over similar ro- 
tary-steering units, says 
Morse Controls (21 Clinton 
St., Hudson, Ohio 44236). 
The stainless-steel cable end 
is standard. Price: $130. 


Cuddy cruiser 


Pick your power on the Mach 
11 Cuddy: outboard or 1/0. 
Then pick your seats: pedes- 
tal or liedown. Teak bow 
strips and pump-out head are 
standard on this 20-foot, sev- 
en-inch deep-V. Price: 
$10,500 and up. Maker: 
Browning Aerocraft, 900 
Chesaning St., St. Charles, 
Mich. 48655. 


Strong planes 


Heavy-duty aluminum-alloy 
K-planes give greater stabil- 
ity and riding comfort than 
ordinary trim planes, says 
Kiekhaefer Aeromarine (Box 
1458, Fond du Lac, Wis. 
54935). A dashboard switch 
controls them. The 14-by- 
191/%4-inch model shown costs 
$810 per pair. 
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\Nhats New 


IN TOOLS 


BY В. L. STEPLER 


A paster and 

a smoother 
Wallpapering jobs might go 
more smoothly with these 
new tools from Padco (2220 
Elm St. S.E., Minneapolis, 
Minn. 55414): The model 
BR5 paste brush (top) gives 
fast, uniform application of 
paste to wallcovering or 
wall; with the paper in place, 
you smooth it out with the 
model AS100 smoother, 
which does the job without 
damaging the wall covering 
or squeezing out the paste, 
says Padco. Prices: $4.50 
for the brush; $1.50 for the 
smoother. 
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Sander 


For auto body work, Black 

& Decker's model 6112 right- 
angle sander packs power: 
8.5-amp motor turns a 7- to 
9-in. pad at 4800 rpm. The 
tool has ball-and-needle 
bearings, a spindle lock for 
easy pad removal, and a re- 
versible side handle. B&D, 
Towson, Md. 21204. 


Saw in the round 


Gas-powered Ring Saw cuts 
reinforced concrete, cast 
iron, plaster walls, cinder 

blocks, or railroad ties—up 
to 12 in. thick. The circular 

blade is friction-driven on a 

peripheral edge. $600. Ring 

Saws, Inc., 58 Jonspin Rd., 

Wilmington, Mass. 01887. 


Edge painter 

You'll get neat edges on your 
next painting job with the 
Trimmer/Edger, claims the 
maker (Red Devil, 2400 
Vauxhall Rd., Union, N.J. 
07083). Thumbscrew-adjust- 
ed guides keep the paint-pad 
surface a set distance from | 
ceiling, walls, or trim. 
Price: $1.79. 


4 


Micrometer 

This electronic micrometer 
has a direct-reading digital 
display, with an accuracy of 
0.0001 inch, or two microns 
in the metric version. The 
Micro 2000 is powered by a 
rechargeable battery pack. 
From James Neill Ltd., Nap- 
ier St., Sheffield S11 8HB, 
England. 


Sanding disks 
Power-Lock sanding disks 
resist snagging and tearing, 
claims Merit Abrasive (Box 
5447, Compton, Calif. 
90224). The 3-in.- disks 
consist of heavy-duty in- 
dustrial abrasive cloth, lam- 
inated to a nylon backing. 
Price of six disks and a 3- 
in. holder: $5.79. 


NNhatsNew = 


IN HOME 
IMPROVEMENT 


BY R. L. STEFLER 


Parquet ceiling 
Triangles and oblongs that 
make up the pattern of these 
ceiling tiles have contrasting 
grains and shades. The re- 
sult, says Armstrong Cork 
Co. (Lancaster, Pa. 17604), 
is a “parquet” look. The 12” 
square tiles go up with glue 
or staples, 


Tough finish for furniture 

Would you fiddle around as your piano burned? Currier Piano 
Co. (100 S. Clay St., Marion, N.C. 28752) set this one ablaze 
to prove that its Curriercote finish-protection process pre- 
vents damage from cigarette burns, as well as marring and 
wet glasses. The process is based on a cellulose acetate 
butyrate (CAB) formulation supplied by Eastman Chemical 
Products (1133 Ave. of the Americas, New York, N.Y. 10036). 


Brighter light 


Westinghouse says its 70- 
watt Cermalux sodium lamp 
outshines a 75-watt incan- 
descent by five times. It also 
has an average life of 20,000 
hours—or 23 times the in- 
candescent's life. Price per 
bulb: $54. Westinghouse, 
Lamp Commercial Div., 
Bloomfield, N.J. 07003. 


Bartop 

Now your wet bar can have a 
one-piece top and integral 
sink in Corian. The counter- 
top is 61 inches long and 
either 22 or 25 inches wide. 
It's offered in beige, olive, 
and white. Du Pont, Wil- 
mington, Del. 19898. 


Floating shelf 

Concept I! appears to defy 
gravity; the 4” by 12” shelves 
hide their full-length hori- 
zontal mounting brackets. 
They're available in 2’, 3’, 4’, 
and 5’ lengths in simulated 
wood grains. My House, Inc., 
Box 11010, Chicago, 

Ш. 60611. 


Insulating drapes 
Install Wind-n-Sun Shield be- 
hind drapes and you'll have 
cooler summers and warm- 
er winters, claims Boyle In- 
teriors (1534 Avocado Ave., 
Melbourne, Fla. 32935). The 
vinyl-backed fabric is im- 
pervious to heat and cold, 

the maker says. 


Fire safe 

Your important papers are 

safe from fire in Sentry's | 
file chest, the maker claims. ! 
The 1334” by 1614” by 

14V4" box is tested to 

1700* F. The model B-4 

chest weighs 60 Ib., costs 

$69.95. John D. Brush & Co., 

900 Linden Ave., Rochester, 

N.Y. 14625. 
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\Nhats New 
IN 


ELECTRONICS 


BY WILLIAM J. HAWKINS 


Multi-base calc 

This new calculator is de- 
signed for programmers— 

it does arithmetic functions 
in decimal, octal, or hexa- 
decimal numbers and is ca- 
pable of instantly converting 
a number from one base to 
another. It's $49.95. Texas 
Instruments, Box 5012, 
M/S 84, Dallas, Tex. 75222. 


118 | POPULAR SCIENCE 


N 
J) 


s. NEM 


For garage openers: two new devices 


An automated garage door isn't so automatic when it comes 
to installation—unless you install this Miracle Opener (left), 
which mounts and rides the existing rail system. It's $169.95 
from Miracle Instrument Co., 248 Broad Ave., Palisades 
Park, N.J. 07650. At right is a new electronic controller 
($95) for Genie garage-door openers. Coded cards, one for 
the receiver and a matching one for the transmitter, person- 
alize the transmitted electronic code for maximum security. 
A screw-drive door mechanism is included. Alliance Mfg. 
Co., Alliance, Ohio 44601. 


Automatic phone dialer 


Push any of the 15 buttons on this new electronic phone 
dialer and it automatically calls a preprogrammed number. 
The Computer Phone Dialer from Chung Long Enterprises 
uses digital circuits to store and retrieve phone numbers and 
convert them to dial pulses. The touch-tone pad allows 
manual dialing of any number not programmed. The unit 
simply plugs into an extension-phone jack in your home; 

no coupler is required. It's $220 from Chung Long Enter- 
prises Corp., Box 18732, 6052 Upland Terrace Square, 
Seattle, Wash. 98118. 


Home computer 
with a memory 
Commodore believes that 
every family should own a 
pet, but they've got their 

Pet computer in mind. The 
all-in-one system contains a 
73-key keyboard and TV 
screen for displaying graph- 
ics or characters with com- 
plete cursor control. A built-in 
cassette recorder saves your 
programs for future use. Unit 
is preprogrammed with a 
BASIC language (8K ROM), 
an operating system (4K 
ROM), and comes with 4K of 
random-access memory for 
your use (8K is optional). 
Price: $495. Availability: 
"soon." From Commodore 
Business Machines, 901 
California Ave., Palo Alto, 
Calif, 94304. 


Computerized CB 


Push “4, О, U” on this key- 
board /mike and you've in- 
stantly tuned to the upper 
sideband of channel 40. The 
microprocessor-controlled 
CB rig made by Texas In- 
struments has all controls on 
the mike, including selective 
call, SWR, output power, and 
channel display. Price: $325. 


\Nhats New 


FOR YOUR CAR 


BY RICH CEPPOS 


Van screens 


These fiberglass screens let 
fresh air into your van and 
keep the bugs out. They at- 
tach quickly, have rust-re- 
sistant aluminum frames, 

and Velcro-sealed flaps. 
They're available for most 
vans at $12.50. ABC Van 
Conversion Co., 8901 Mentor 
Ave., Mentor, Ohio 44060. 


Repair kit 

Repair auto bodies, boats, or 
snowmobiles with the Duro 
kit. It contains resin, 
fiberglass cloth, liquid hard- 
ener, mixing tray, and spatu- 
la. It works on metal, wood, 
fiberglass, or plastic, says 
Woodhill Chemical (18731 
Cranwood Pkwy., Cleveland, 
Ohio 44128). Price: $5.95. 


Storage case 


Need a compact storage case 
for small items like toll re- 
ceipts, tools, or maps? The 
Runt mini storage case fits 
under the front seat or stores 
in the trunk. Price: $2.50. 
Rubbermaid Specialty Prod- 
ucts, Inc., Redding Road, 
Box 1707, LaGrange, 

Ga. 30240. 


Quick oil changer 


The OilChanger lets you 
drain your hot crankcase in 
about a minute, the maker 
claims. Its suction pump is 
powered by an electric drill. 
The kit comes with the pump, 
plus all lines and connectors; 
costs $19.95. OilChanger 
Systems, 17000 St. Clair 
Ave., Cleveland, Ohio 44110. 


Starter clips 

No need to wrestle with the 
spring-loaded brushes in 
General Motors starters any 
more. Just use these clips to 
secure the brushes and in- 
stall the armature. They fit 
all Delco starters. Price: $4 
for a set of four clips. Thex- 
ton Mfg. Co., 7685 Park- 
lawn Ave., Minneapolis, 
Minn. 55435. 


Plastic liner to protect pickup bed 

Want to protect your pickup's cargo box from wear and tear? 
The Pickup Protector could help; it's a one-piece, 60-Ib. poly- 
ethylene liner that's molded exactly to the contours of your 
specific model. It's 1⁄4-in. thick, seamless, and ribbed on the 
bottom for flow-through ventilation between liner and bed. It's 
said to be fully resistant to gas, oil, fertilizers, salts, and 
masonry acids. You install the cover with self-tapping screws. 
Price is $275. Distributor: Trayco, Inc., 693 Court St., 

Lapeer, Mich. 48446. 
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PS tests 
bathroom 
water- 
savers 


Here's what to expect 
from those simple add-ons 
that promise lower water bills 


By EVAN POWELL 


It all started innocently enough. 
My file on devices that promise to 
reduce a home's water consump- 
tion was growing thicker and thick- 
er, while my water bill, with its 
tacked-on sewer charge, was climb- 
ing to new heights. At PS we 
agreed that it was time to deter- 
mine if water-saving gadgets real- 
ly deliver what they promise. 

It seemed simple enough, but it 
developed into the wildest project 
I have yet attempted. Have you 
ever taken 10 showers in one day? 
I did. Even that Mister Clean bit 
was routine compared with my ex- 
periments with water-savers for the 
toilet. For several days I carefully 
measured quantities of cornflakes 
into the john while I noted the per- 
formance of add-on toilet devices, 
flush after flush. 

But underlying the fun and 
games was some serious research 
on devices that can save you money 
and at least partially solve some 
critical environmental problems. 
For the amount of water you use 
has implications for everyone— 
both because water is a sometimes 
scarce natural resource, and be- 
cause effluent must undergo cost- 
ly treatment to prevent damage to 
the environment. 

The effect on your pocketbook is 
another matter. Practically every- 
one connected to a municipal sup- 
ply has had sizable price increases 
—50 to 75 percent—within the last 
few years. In many areas sewer 


120 | POPULAR SCIENCE 


Shower head with automatic flow control is tested 
against standard head in Kohler test lab. Both give satis. 
factory shower, but flow-control head (right) uses half 
the water. Three-port washer (inset) regulates flow. 


2 


Flow-control insert (above) is easily іп- 
stalled behind standard shower head to 
limit water flow. Author found that in- 
sert works well with shower head adjust- 
ed for fine spray, but dribbles at coarse 
settings. For testing shower heads at 
80 psi, Powell used T-fitting and in- 
stalled gauge in line (right). Results of 
80-psi test and subjective test (often 
widely differing) are on facing page. 


Numbers on side of tub above indicate 
water level after five minutes' use of 
various shower heads and a flow-control 
insert. Author ran one subjective test 
(see text) and one at 80-psi pressure. 
Results of subjective test are on left; 
80-psi results, right. Here's what num- 
bers stand for: 1) Shower flow-control 
insert from Watersavers; 2) best of 
standard (non-water-saving) shower 
heads tested; 3) Kohler head with flow 
control; 4) Eljer with flow control; 5) 
American Standard with flow control. 


charges based on the amount of 
water used have been initiated. My 
own water bill, with its new sewer 
charges, is more than 400 percent 
higher than it was five years ago. 


Help from hardware 


But there are some steps you can 
take to reduce water usage, espe- 
cially in the bathroom. Shower 
heads offer the maximum potential 
for saving money because they not 
only reduce water use but reduce 
hot-water use, thus lowering your 
water-heating bill as well. I evalu- 
ated two different approaches to re- 
ducing water use in the shower: 

© Water-saving shower heads. 
These are complete heads designed 
to replace your old one. They use 
a flow washer, a small rubber wash- 
er with an orifice that is chamfered 
on one side. This acts as a regula- 
tor. Increasing water pressure be- 
hind the washer reduces the orifice 
size to limit the amount of water 
that can pass through, so the vol- 
ume is fairly constant. The flow 
rate on these shower heads ranges 
from 21/4 to three gallons per min- 
ute at 60-psi pressure. 

© Shower flow-control washers. A 
flow-control washer is simply a 
new orfice; it's designed to be in- 
serted in the line behind the ball 
Socket of a standard shower head. 
It limits the water flow to about 
three to five gallons per minute. 
The one I used allowed a maximum 
flow of three gpm. 

I conducted two different tests 
with the shower water-savers (and 
on a sampling of standard shower 
heads). The first was entirely sub- 
jective. After installing each de- 
vice, I adjusted the spray pattern 
and water flow so that (in my 
judgment) the shower was comfort- 


FLOW 


CONTROL ‘SEAT ASSEMBLY 


Flow-control faucets, like Kohler cart- 
ridge shown above, limit water flow 
just as shower heads do—with pressure- 


у) 


Toilet dams аге simple, inexpensive de- 
vices that work well. Easy installation of 
Little John dam, made by Metropolitan 
Watersaving, is visible through transpar- 
ent tank. Two plastic inserts with double- 
lip seals simply curve to fit into tank, and 
seal off area around flush valve from rest 
of tank. Float operation should not be 
affected by dam installation. In use, wa- 
ter behind dams remains in tank while 
water above them and in area over flush 
valve drops to flush bowl. Water to sides 
of dams is volume saved. 


able and enjoyable but used a min- 
imum amount of water. Then I 
closed the drain, timed the shower 
for five minutes, and marked the 
water level on the side of the tub. 

Next I ran “full-bore” tests at 80 
psi to determine how much differ- 
ence the shower heads with flow 
control would make in “uncon- 
trolled" situations (where someone 
turned the faucets wide open or 
thereabouts for one of those hard, 
stimulating showers). Again I ran 
the water for five minutes and 
measured water levels. 

You can see the outcome of both 
tests in the photograph above. 


: x 
WASHER O-RING SEAL L 


sensitive control. Feature is useful if 
someone in your household likes to turn 
on tap full blast to wash his hands. 


Dual-flush mechanisms, like this Eco- 
Flush, use full volume of water in tank 
for flushing solid waste, but only a por- 
tion (half or less, depending on system) 
for liquid waste. Author found Eco- 
Flush less satisfactory than dams. 


There are significant differences in 
the subjective test results and in 
the 80-psi tests, yet the first pro- 
vided (to me) every bit as good 
and refreshing a shower. Surpris- 
ingly, the shower head that used 
the smallest volume of water when 
set to please me (number 5 in the 
photo) did poorest in the 80-psi 
test, with a water level slighlty 
higher than the best of the stan- 
dard heads. An obvious conclusion 
is that personal habits have a sig- 
nificant effect on water usage, re- 
gardless of the hardware used in the 
bathroom. 


Continued 
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Should you make changes? 


Any of these devices would seem 
to offer a potential for fast pay- 
back. The under-$1 flow-control in- 
sert works very well with a modern, 
small-diameter shower head with 
adjustable spray pattern, if you 
keep the spray on the fine side. 
Furthermore, using a fine spray will 
tend to give a more satisfying show- 
er with less water, because the out- 
let pressure is greater than with a 
coarse spray. Thus the water strikes 
your body with more force—an in- 
vigorating feeling for most people. 

For "controlled" showers (those 
you will control yourself), you may 
not need to modify or replace your 
present shower head. Just keep the 
water flow down and the spray to- 
ward the fine side. 

A complete new water-saving 
shower head may be the best over- 
all solution, since the spray pat- 
tern seems to be optimized for 
minimum water usage. And even 
these heads cost only $8 to $20. 

А word of caution here. Many re- 
placement shower heads on the 
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Half-gallon toilet 

If you're really interested in saving 
water, perhaps you'll want a toilet 
that uses only two quarts of water per 
flush—90 percent less than a conven- 


tional unit. Microphor Inc. (452 East 


Hill Rd., Box 490, Willits, Calif. 
95490) makes the model diagramed 
above. The Microphor toilet uses 
compressed air as well as water in 
the flushing action. A push button 
on the side actuates the flush; that 
opens a valve at the back of the bowl, 
and water washes the contents of the 
bowl into an evacuation tank in the 
base of the toilet. The valve then 
closes and high-pressure air from a 
1/6-hp compressor forces water and 
waste from the evacuation tank and 
into the sewer lines. Price is $600. 
Other water-saving toilets are made, 
but some require systems that would 
be prohibitively expensive to install 
in an individual residence; others 
are manufactured abroad and are dif- 
ficult to import. 
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market today are so-called shower 
massagers. These are designed to 
whirl, pulsate, and otherwise stimu- 
late the bather—but not to save wa- 
ter. Most, in fact, use more water 
than a standard head. 


Flow-control faucets 


Entire faucet assemblies are 
available as replacements or new 
equipment with flow controls built 
in, much like those in shower heads. 
The advantages here are not as 
great, since you’re often filling tubs 
or a washbasin to a certain level. 
The only help here is to reduce 
the volume of water used. 

Replacing good existing faucets 
just for the water-saving potential 
of new ones isn’t likely to be 
worthwhile. Still, when the time 
comes to replace an old faucet, I’d 
recommend the water-saving type. 

Statistics from the U.S. Depart- 
ment of the Interior indicate that 
45 percent of the water an average 
family uses goes for toilet flushing. 
According to my tests (which cor- 
respond closely with claims made 
by manufacturers), about half of 


Half-gallon shower 

The shower shown above, called the 
Minuse, looks unconventional—and it 
is. The water flow is only a half gal- 
lon per minute. Yet, claims the maker 
(Minuse Systems Inc., 206 М. Main 
St., Box 905, Jackson, Calif. 95642), 
it has the sensation and cleaning abil- 
ity of a shower with many times that 
flow. The secret is its use of high- 
velocity air. Both air and water come 
out the nozzle, and the air breaks the 
water into droplets. Result: a tingling, 
satisfying shower that uses 88 per- 
cent less water than a standard four- 
gpm shower. The Minuse is a com- 
plete system: shower nozzle, centri- 
fugal blower, and mixing valve. Only 
experienced DlY'ers should take on 
the job of installing it as a retrofit. 
Price is $260. 

Another super saver is the Nova 
Jetspray replacement shower head 
(not shown). This $17 device forces 
water into a concentrated spray that 
uses 60 percent less water than an 
average shower (only two gpm at 60- 
psi pressure). And this one's easy to 
install. Ecological Water Products, 
Inc. (142 Spring St., Newport, R.I. 
02840) sells it. 


that is wasted. To get an idea of 
the magnitude of the savings pos- 
sible, consider that an average fam- 
ily of four flushes the toilet 20 
times a day—using five to seven 
gallons of water per flush. Cutting 
that volume in half will save that 
family anywhere from 18,250 to 
25,550 gallons of water a year. 

All plumbing-fixture manufactur- 
ers have a line of toilets on the 
market designed to reduce signifi- 
cantly the amount of water re- 
quired for flushing. I didn't test any 
of them because I think that few 
people would be likely to rush out 
and purchase a new toilet just for 
its water-saving capabilities. Nor 
did I test any of the waterless toi- 
lets now on the market. A full re- 
port on them is scheduled for a 
future issue. 

I did test devices made to re- 
duce the water consumption of your 
present toilet. Two of these sys- 
tems are simply dams (I tested the 
Little John and Moby Dike) that 
insert in the toilet tank. Another 
type is a two-level flush valve 
mechanism that uses the full tank 
of water for flushing solids, but on- 
ly about 1!4 to 2% gallons (de- 
pending upon the system used) for 
flushing liquid wastes. 

'Thus began the great cornflakes 
tests—to judge the effectiveness of 
the flushing action with various 
water-savers installed in the tank. 
First, the dams: I poured measured 
amounts of cornflakes into the toi- 
let bowl, increasing the amount in 
14-сир increments until I found the 
level at which some particles would 
backwash into the bowl. Then I re- 
moved the dams and conducted the 
same test on the unmodified tank. 
To my surprise, the toilets actually 
flushed better with the dams. 

When you watch a dam in action, 
you'll notice that a sizable puddle 
of water builds up behind each side. 
That's the amount of water you 
save—about half the tank's capacity. 

If you picture the water flow from 
a front view (see photos), you see 
that the action is roughly that of 
a funnel. I think that's the secret 
behind the good flushing action 
with these dams in place. The head 
or height of the water, where it 
gains its force, is at the normal 
level, but the funneling action may 
increase that force. 

'The dual-action system I tested 
was the Eco-Flush. I was not as 
impressed with it as with the dams. 
Since dual-flush mechanisms re- 
tain the full flushing action for 
solids, their water-saving capabi- 
lity is limited to times when liquid 

Continued on page 147 


PS LEISURE HOME of the month — —- 


A high-peaked shed roof shelters 
an exciting split-level interior that 
you enter from the rear. As you 
walk up the half-flight of stairs 
from the entry hall (flanked by 
the main bedrooms), you're greeted 
by the lofty, open living/dining/ 
kitchen area at the top level. 

An exposed-beam-and-wood-deck 
ceiling soars up to the ridge. In 
front of you, a trio of sliding glass 
doors opens onto a spacious, full- 
width deck. 

The heavy, awning-like roof over 
this south-sited window-wall is en- 
ergy-efficient—as is the cantilevered 
deck itself. These projections shade 
the glass beneath to minimize solar 
gain in the summer. (On most 
sites, this house should be com- 
fortable without air conditioning.) 
But the lower winter sun will slant 
in under these “eyebrows 
you the benefit of passive solar 
heat. At the same time, the north- 
sited entry wall has minimal glass 
(and maximum insulation) to cut 
down on heat loss when you use 
the house as a winter retreat. 

If, upon entering, you choose the 
stairway to the right, you descend 
into the kind of space every vaca- 
tion home should have: a wet- 
weather game room. You'll note 
that guests and family members 
have access to a bathroom on each 
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Split-level 


, twinshed - 


sleeping level. (The luxuriously 
compartmented master bath would 
be closed off from general use when 
the hosts retire to the main bed- 
room.) If those three lower-level 
rooms are provided with bunks, 
you could accommodate up to 12 
overnight guests. The master bed- 
room has a private sundeck. 

The entry level can be erected 
directly on grade, or over an ex- 
cavated basement, if more utility 
area is needed than is shown in 
the plan. Note an optional sliding- 
glass entry directly from ground 
level to the game room, where the 
site permits. 

Architect Robert Martin Engel- 


\ 


brecht adapted the design for us 
from an earlier plan he called the 
Chehalis. It’s one of a series com- 
missioned for PS by V-PAC Coun- 
cil, a building-materials group pro- 
moting quality leisure-home design. 
—Al Lees 


How to order plans or catalog 
Twin-shed construction plans (VPS #2) 
are $35; three sets, $50; five sets, $60. 
Postage and handling within U.S., $2. 
Plans from our earlier series—plus others 
not published in PS—are cataloged in the 
V-PAC GUIDE (53). Send orders to Va- 
cation Plans Service, Box 622, Prince- 
ton, N.J. 08540. U.S. funds only, please 
—and по COD's. 


AUGUST 1977 | 123 


AUTO-MAINTENANCE BASICS 
Tth of a series 


How 1o troubleshoot 
electrical- 
accessory 
failures 


By KRIS JENSEN 


When you flip on an accessory 
Switch in your car, you expect 
something to happen. When it 
doesn't, you've got a time-consum- 
ing troubleshooting job that could 
cost you a bundle at a garage. But 
you can find and repair most prob- 
lems yourself with some basic in- 
formation and a few inexpensive 
tools. Generally, all you need is a 
12-volt test light for finding the 
trouble, and plastic tape and wire 
strippers to help you make repairs. 


Basic circuitry 


There are enough coils of wire 
under the dashboard to intimidate 
anyone. But fear not: A car's elec- 
trical system is primarily one sim- 
ple circuit repeated many times— 
hence the vast number of cables. 


Short-circuit test 


When you flip on a switch, you 
are completing the electrical path 
between the battery and the acces- 
sory you want to operate. In a com- 
pleted connection, both sides of the 
battery—positive and negative ter- 
minals—must be connected to the 
taillight, for instance, before it will 
glow. 

On most cars, however, only the 
positive terminal of the battery 
connects to an accessory through an 
actual wire. The negative terminal 
uses the metallic frame of your car 
as the second conductor. Electric- 
ally, your car's body is referred to 
as ground or chassis ground, but it's 
better defined as a common point to 
which one side of all the accessories 
is attached to the negative side of 
your battery. This is called a nega- 
tive-ground system, and is the most 
common. However, on some vehi- 


TEST 


LIGHT 


Н ОРЕМ FUSE Н 
ОВ BREAKER | 


Start at А and disconnect accessory wire. If 
test light goes out or becomes significantly 
weaker, it means one of the following: 
A—Accessory shorted 

B—Cable between А and B shorted ) 

C— Cable between B and C shorted ¢ See note 
D—Cable between C and D shorted 


METAL CHASSIS (GROUND) 


E—Accessory switch shorted 

F—Cable between accessory switch and fuse 
block shorted 

If test light remains on after F is disconnect- 

ed, short exists inside fuse block. 


Note: You may cut or disconnect long cable runs in as many places 


as you wish to isolate two shorter points. 
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cles, the positive battery post is 
grounded to the chassis, to make 
a positive-ground system. The trou- 
bleshooting is the same in either 
case, but polarities are reversed. 

The positive cable from the bat- 
tery is used to make and break the 
circuit to the accessories, turning 
them on or off. Making a series 
circuit, voltage from the battery 
must sequentially pass through a 
fuse or circuit breaker for over- 
load protection, and through one or 
more switches for control. The 
parking lights, for instance, have a 
fuse and just one switch at the 
dash in their circuit. However the 
heater circuit includes a fuse, dash- 
control switch, and the ignition 
switch, so the heater turns off auto- 
matically when you turn off the ig- 
nition. 

Since the components are all in 
series, like old-style Christmas-tree 
lights, all parts of the circuit must 
be electrically closed before current 
will flow and the accessory lights 
will go to work. If any part of the 
system—from the wiring to the ac- 
cessory itself—fails to complete the 
circuit, an open condition exists. 


Open-circuit testing 


If you have an open-circuit prob- 
lem, voltage will be present on the 
line up to the break. There’s no 
rule as to which part of the circuit 
you should check first, but in most 
cases the problem is either the 
fuse or the accessory itself (a 
burned-out bulb, for example). The 
"open-circuit-test" drawing shows 
what points to hit with the test 
light and lists the conclusion you 
can usually draw based on your 
findings. If the test light glows as 
you move down the circuit towards 


Open-circuit test 


Start at A. If test light does not come on, it 

means: 

A—Terminal-post connection (+ or —) loose 
or corroded; negative cable or ground strap 
open; bad battery* 

B—Wiring or fusible link (see note) between 
battery and ignition switch open* . 

C—ignition switch open (If accessory requires 


METAL CHASSIS (GROUND) 


the ignition switch to be on, make this test 
and be sure switch is in "on" or "acces- 
sory” position.)* 

D—Wiring between ignition switch and fuse 
block open* 

E—Fuse open 

F—Wiring between fuse block and accessory 
switch open 


Note: Some vehicles, like Chrysler, use fusible links for added protection. These must be cut out 


the accessory, you can assume 
that everything above that point is 
functioning normally. When per- 
forming any of these tests, turn on 
only the accessory you're checking 
—all others should be off. Open wir- 
ing should be spliced back together 
—preferably  soldered—and insu- 
lated with electrical tape. 

An open ground usually means 
the accessory is not making a good 
electrical connection at the point 
where it touches the chassis. Cor- 
rosion or dirt can cause this very 
common problem. 'To repair, re- 
move the accessory, scrape clean 
the metallic surfaces with a file or 
sandpaper, and reinstall the acces- 
sory. If accessories are mounted to 
a plastic section of the vehicle, look 
for a grounding wire (usually 
black), and clean its connection to 
the chassis. 

Exceptions to these conclusions? 
One big one can be when you find 
that an open fuse is the problem. It's 
very possible that it opened because 
of mechanical stress (bumps and 
jostles of the road over a long period 
of time) or because some accessory 
momentarily drew a bit more cur- 
rent than usual (windshield wipers 
are prone to do this). But it's also 
quite possible that it blew because 
of another electrical problem: a 
short circuit. 


Electrical shorts 


When a fuse blows because of an 
electrical short, it’s merely doing 
its job. Somehow, somewhere, along 
the line to the accessory that no 
longer operates, the positive wire 
has become physically attached— 
shorted—to some part of the chassis 
ground. 

How do you know if the fuse 


opened because of a short or a sim- 
ple vibration? The easiest and fast- 
est way will cost you another fuse. 
Insert a new fuse of the same value 
in the fuse block (under the dash 
on the driver's side). On vehicles 
without a fuse block, like Jeep, 
look for in-line fuse holders, which 
are wired into the cable leading to 
the accessory. Again turn on the 
power to the accessory. If it works, 
you've corrected the problem—a 
physically opened fuse. If it doesn't 
work—and the new fuse blows—you 
can safely assume you have a short 
circuit. 

Some heavy-duty accessories use 
circuit breakers instead of fuses. 
They work the same way, but are 
push-button resettable. If it opens 
again after one push of the button, 
a short is once again the likely 
culprit. 

The "short-circuit-test" drawing 
shows the test light across the open 
fuse or breaker. Since a direct 
Short causes high current through 
the fuse, it will also light the test 
light. But when the short is re- 
moved, the current is removed, and 
the test light goes out. 

By systematically disconnecting 
the power lead from the accessory 
up to the fuse block (along the 
line, you'll find cable connectors 
that can be simply pulled apart for 
your test), you can eliminate those 
sections of circuitry from your 
troubleshooting hunt by simply 
watching the test light. 

If the test light remains on with 
the taillight disconnected, for ex- 
ample, then you know the short ex- 
ists somewhere else up the line and 
you can eliminate the taillight as 
a possibility. But if the test light 
goes out when you disconnect the 


G—Accessory switch open (Make this test 
with switch in “on” position.) 

H—Wiring between accessory switch and ac- 
cessory open 

I—Ground okay, accessory open; if test light 
does come on, accessory ground open 

*—Check only if more than one accessory is 
not operating. 


of circuit to be replaced. 


next connector up the line, you 
know the short must be in the part 
of the wiring between the connector 
you just pulled and the taillight. 
(The connector for the taillight 
circuit is usually in the trunk, just 
below the rear inside deck.) At 
that point, you may be able to find 
the short simply by inspecting the 
section of cable. Otherwise, replace 
the wire between the two con- 
nectors with a new piece of the 
same gauge, or begin cutting the 
cable in smaller sections to isolate 
the short between two closer points. 
(Remember, however, you'll have 
to repair all those cut pieces, so 
don't be liberal with the cutters.) 
Once you've found the problem, 
repair or replace as needed, insu- 
lating the fault from the chassis 
ground. 

Naturally, not all car wiring is 
on a one-switch-for-one-accessory 
basis. Your headlight switch, for ex- 
ample, is tied in with the parking 
lights and dome light as well. The 
taillights, too, can be confusing 
since they have two filaments—one 
for parking and another for direc- 
tional signaling or brake indication. 
Keep in mind that each circuit— 
although in common switch con- 
tainers or bulb sockets—is primar- 
ily separate; you can troubleshoot 
each individually. Don't feel bad, 
however, if it takes you as long 
to trace the wire you want to check 
as it does to perform the entire test. 
(Of course, a manual with a wir- 
ing diagram of your car will be 
helpful.) 

Common packaging, however, 
can introduce some circuit faults 
that make standard troubleshooting 
quite difficult. Fortunately, though, 

Continued on page 154 
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Mesh cuts easily with wire nippers. 
This is 6x6 No. 10 mesh. It has 10-gauge 
wires running six inches apart in both 
directions. Other sizes and styles of 
mesh are available, but this is popular. 
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Ready-made concrete blocks with cast- 
in tie wires are placed under mesh to 
hold it the proper distance off the 
ground. Once wired to mesh, blocks 
can't be knocked out of position. 


Here's how to add rebars or 
wire mesh to fortify your 
next concrete project 


By RICHARD DAY 


Concrete is like a stack of pen- 
nies: In compression it has great 
strength—4000 psi—but in tension 
it has very little—about one-tenth 
as much. Stack up a pile of pen- 
nies and it will easily hold a glass 
of water balanced on it. Tipped 
horizontally, the stack falls apart. 
But if you drill the pennies and 
thread them on a string, tying the 
ends so they cannot separate, the 
stack can be picked up. It can 
even be used to hold up something. 

That’s how reinforced concrete 
—concrete containing steel rods or 
mesh—works. It combines ordi- 
nary concrete's high compressive 
strength with steel's fantastic ten- 
sile strength. 

To see how the forces of com- 
pression and tension develop in a 
loaded concrete slab, bend a pink 
rubber desk eraser. Note how the 
concave side of the bend is com- 
pressed. The same thing happens 
to a concrete slab or beam as it 
is loaded. Although you may not 
see any bending in the beam, it's 
there. The upper three-eighths of a 
stressed RC beam comes into com- 
pression; the lower five-eighths 
comes into tension. This is why 
an RC beam's reinforcing steel is 


Welded-wire mesh rolls out on the sub- 
base, practically ready to use. Intended 
for crack containment, wire mesh is too 
light to give concrete much added struc- 
tural strength. 


Ü d ЖҮ 

"b^ HN x 
Another method of positioning mesh 
uses two courses. Strike off first course 
at right height for mesh; then lay mesh 
and pour second course over it immedi- 
ately for a monolithic slab. 


usually positioned in the lower half, 
where it can absorb tensile stresses. 

The walls of a water-filled cylin- 
drical tank react a bit differently. 
Water pressure pushes outward 
evenly all around, creating tensile 
stresses throughout the tank wall. 
For this reason a concrete tank’s 
reinforcing steel is usually centered 
in the wall. 

Here are three kinds of home 
projects that call for reinforced 
concrete: (1) light reinforcement to 
keep normal cracks in concrete 
from widening; (2) heavier rein- 
forcement to  buttress concrete 
against ordinary tensile forces; and 
(3) engineered reinforcement to 
build safe load-bearing RC struc- 
tures. 

As you probably know, concrete 
shrinks as it sets. Hardened slabs 
of it curl as they are heated by 
the sun. Cracks form. You can 
hardly stop them. [For an excep- 
tion, see my article, *A Concrete 
That Doesn't Need Joints" PS, 
July, 1970.] Concrete's thermal 
and shrinkage cracking is man- 
aged by forming deep control 
joints at 10-foot intervals or less 
throughout a project. Cracking is 
not prevented, but is made to occur 
in the control joints. Light steel 
reinforcement can be used to build 
a concrete wall or slab without 
control joints, one that won't de- 
velop wide, ugly cracks. 

Concrete floors to be tiled, as in 
slab-on-ground houses, often con- 
tain light steel reinforcing. It per- 
mits you to cast a concrete garage 
floor without joints. Small cracks 
that form will hold tightly togeth- 
er. 
All sorts of reinforcing materials 
have been used in concrete, in- 
cluding bamboo. Steel, so far, is 
the only practical one. The most 
common reinforcing steel for crack 
containment is welded-wire fabric. 
Steel mesh, as it’s called, is mar- 
keted according to spacing and 
gauge of the wires. Common is 
6x6-inch mesh in 6-, 8-, or 10- 
gauge (heaviest to lightest). Some- 
times the wires running in one di- 
rection in mesh are a heavier gauge 
than those running in the other 
direction. 

Easy to use, welded-wire fabric 
comes in rolls and sheets (for 
heavier gauges). Roll it out and 
cut it off with nippers. It isn’t 
costly, but crack containment is all 
you get. Mesh provides the 0.15- 
percent cross-section area in steel 
needed for crack containment. But 
a single layer of ordinary wire 
mesh is nowhere near enough steel 
to truly strengthen concrete. 


If you want strength, forget 
mesh. Add an extra inch of thick- 
ness to the concrete with the mon- 
ey you’d otherwise spend on mesh. 
And provide control joints to take 
care of shrinkage cracking. 

But that garden pool, farm feed 
trough, small tank, low garden 
wall, swimming pool, and those on- 
ground steps all can benefit from 
true steel reinforcing for strength. 
To get it, use either reinforcing 
bars or multiple layers of welded- 
wire fabric. It takes some 0.3- to 
0.5-percent cross-section area in 
steel to do the job. How much 
steel depends on the span. Long 
spans need a higher concentration 
of steel than short ones. The 0.5- 
percent steel figure is not too con- 
servative for home-project reinforc- 
ing. 

On the other hand, designing 
true structural concrete—any mass 
that could collapse and cause in- 
jury—is no do-it-yourself project. 
So don't try to dope out your own 
RC beams, columns, elevated slabs, 
bridges, dams, high walls, and the 
like. Unless, of course, you're an 
engineer. Stick to safe, low-down 
projects. 


Good as its bond 


During placement, the plastic 
concrete mix envelops the steel. The 
tensile strength that can be added 
by the steel depends greatly on 
how well concrete bonds to it. 
"Therefore, the reinforcement should 
be free of loose rust, oil, grease, 
paint, mud, mortar, and other bond- 
breaking materials. Light, tight 
rust is okay. 


Iron and steel scraps found 


Steel reinforcing bars vary in size to 
let you select needed amount of rein- 
forcement. Left to right, deformed No. 
5 (54” diameter); No. 4 (1"): No. 3 
(%@"); and smooth No. 2 (%4”) rebars. 


around the workshop—pipes, an- 
gles, channels, wire—may be used 
as crude concrete reinforcing, pro- 
vided they are free of heavy rust 
and those other impurities. 

Rebars you buy should be iden- 
tified, as required by the American 
Society for Testing and Materials 
(ASTM). A single longitudinal 
line between a bar's main ribs in- 
dicates a grade 60 rebar with a 
yield strength of 60,000 psi. Two 
lines indicate a stronger grade 75 
bar with a 75,000-psi yield strength. 
Lacking lines, the numbers 60 and 
75 tell the same story. No lines 
or numbers indicates the lowest- 
strength grade 40, 40,000-psi yield- 
strength rebar. You may use any 
of these grades. Bar size and a 
producing mill designation also 
should appear. Rebars without the 
ASTM-required identification are 
suspect. 


Figure by formula 


Here's how to figure how much 
crack-containment steel is needed 
to reach the 0.15-percent require- 
ment for a joint-free project. Ap- 
ply the formula: 

12tP 


A is the steel-mesh cross-section 
area in square inches (get it from 
the table on welded wire included 
with this article) ; t is your project's 
actual thickness in inches; P is the 
percentage of steel required (0.15 
for crack containment). 

Running the figures for a four- 
inch-thick nominal (34-inch actu- 
al) slab out on your electronic 
pocket abacus gives: A — (12 x 

Continued 


Rebars less than 34” dia. are usually 
smooth. Larger bars are deformed, con- 
taining lug-like ridges to help increase 
bond. Always store rebars off the ground 
to keep them free of dirt, rust. 
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3.5 х 0.15) + 100, or a steel cross 
section of 0.063 square inches. 

Looking at the table on mesh, 
you find that 6x6 No. 6 mesh pro- 
vides 0.058 square inches per foot, 
almost what's needed. Since it's so 
close, it could be used in this ex- 
ample. 

A six-inch-thick nominal (514- 
inch actual) driveway slab would 
need two layers of this mesh to 


Sawing rebars is hard work. Saw only 
part way through with a hacksaw; then 
break it sharply at cut. The larger the bar, 
the more sawing needed to break it with- 
out bending the ends excessively. 


produce the required 0.15-percent 
cross section of steel. 

Figuring for rebars is different 
than for mesh because bar spacing 
adds another variable. No prob- 
lem. You can avoid higher math 
by using the following formula: 

s= 100A 
R 

S is the spacing between bars in 
inches; A is the trial rebar’s cross- 
section area in square inches (get it 
from the table on rebars); P is the 
percentage of steel desired (0.15 for 
crack containment, 0.5 for reinforce- 
ment); t, as before, is actual thick- 
ness of the slab or wall. 

The formula presupposes a sin- 
gle layer of rebars. For a double 
layer, multiply calculated bar spac- 
ing by two. Place rebars running 
in both directions at the calculated 
spacing. 

For example, in designing a 
four-inch-thick garden pond with 
steel to resist ice pressures in the 
sides and bottom, say that you 
pick a convenient rebar size of No. 
3, and run through the formula. 
It becomes: S = (100 x 0.11) + 
(0.5 x 4), or a 515-inch bar spacing 
for  0.5-percent — strength-adding 
steel. 

If you end up with a way-out 
spacing like 24 inches, simply run 
the formula again using a smaller- 
size rebar. Should the spacing work 
out too close, try it with a larger 
bar size. 

Maximum allowable rebar spac- 
ing is three times the thickness of 
а wall or slab—10!4 inches for a 
3V5-inch-thick slab. Minimum is 
enough to more than clear the 
largest aggregate size you'll be us- 
ing in the concrete mix. For prac- 


To make a strong saddle tie at а rebar 
junction, loop soft No. 16 tie wire and 
hook it beneath lower rebar. Bend long 
leg of wire down over upper rebar, un- 
derneath lower one again, and back up. 


tical purposes avoid spacings of 
less than three inches. 

Precise spacing of the bars in 
a reinforcement gridwork is not 
critical. What is important is get- 
ting the required number of bars 
in place without leaving any out. 
Slight shifting of bar positions is 
okay. The normal shifting toler- 
ance is plus or minus an inch. Do 
not cut any rebars to clear pipes 
and other obstacles in the casting. 
Either bend around them or re- 
space to avoid them. 

Steel rebars may be spliced with- 
in a project by overlapping and 
tying. Minimum overlap for de- 
formed bars is 24 bar diameters. 
Thus a $$-inch rebar should be 
lapped at least 15 inches. No 
splice should be overlapped less 
than 12 inches, regardless of bar 
diameter. Smooth rebars should be 
lapped twice as much. The pur- 
pose of overlapping is to transfer 
the tensile stresses between bars. 
Stagger the splices in parallel bars 
so they don't all fall in one sec- 
tion of the casting. 

Welded-wire fabric needs to be 
overlapped at least one whole grid 
spacing plus two inches. Thus two 
pieces of 6x6 mesh should be over- 
lapped eight inches. 

Rebars need to be wired together 
to keep them from being knocked 
out of place during casting. Do it 
with a tight wrap of soft No. 16 
mechanic’s wire, one wrap at each 
bar crossing. Use three wire ties 
at bar splices. 


Right position for steel 1 


In straight tensile-only reinforc- 
ing (tanks, pools), put your re- 
inforcement in the center of the 
slab. In structural slabs that must 
resist bending forces, place the 
steel in the lower half of the slab. 


Steel for crack containment 
should be positioned about one- 
Continued 


Minimum concrete cover 


for rebars 

Project Min. cover 

Footings 3" 

Exposed to { 2" (No. 5 and larger) 
weathering 1 13⁄4” (No. 5 and smaller) 
Slabs and 

walls м" 

Beams and 

girders* 1%" 

Joists* n" 

Columns* 1%" or at least 114 times 


the maximum aggregate size 


*Structural concrete that needs engineering. 
Source: American Concrete Institute 


Keep reinforcing steel the proper dis- 
tance away from outer edges of walls, 
slabs (left). This gives protective con- 
crete cover over steel. How much is 
needed depends on project (see table). 
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If they're tough enough for Alaska, 
they're tough enough for you. 


seals brittle. One hard jolt may cause a killing fluid loss. 


y 


а AN 
The test was run in Fairbanks, 120 miles from 


Motorcraft shock absorbers. You never see your cai 
the Arctic Circle — heart of pipeline country. 


the most exposed auto parts you'll ever buy. Buy tough. 


Alaska is tough on shock absorbers. That's why we asked an inde- 
pendent testing company to test Motorcraft shocks in 50 Ford,GM and 
Chrysler cars and trucks. In the rugged pipeline country...from the 
killing freeze of winter...to the hard off-road driving of summer. 

What happened? After six 


months of rugged Alaskan going, 


-~ 

os only three of the 200 Motorcraft 
shocks couldn’t take the punishment. 

— 


No matter what you drive...a 
Ford, GM, or Chrysler car or truck... 
КИ усуна and wherever you drive, ask for 


Sure Trackers. Proven Motorcraft shock absorbers...from "рв бачи ER T a 
every bitas soe as those { = = 
tested in Alaska. Buyem. Ford. Theyre tough. = = J 


Concrete reinforcing 


[Continued] 


third of the way down in a slab 
—134 inches down from the top in 
а 3i5-inch-thick (actual) slab. 

Rebars may be bent, if neces- 
sary, to go around corners. Do it 
cold with a piece of pipe over the 
bar as a lever. Bend carefully so 
that the inside radius of the bend 
ends up at least three times the 
bar diameter. Also, the straight 
portion beyond a bend needs to be 
at least four times the bar diam- 
eter. 


Cross-section area 
of welded-wire fabric 


Longitudinal or 
transverse steel 


Fabric style area (sq. in./ft.) 
6x6 No. 6 0.058 
6x6 No. 8 0.041 
6x6 No. 10 0.029 


Size and cross-section 
area of rebars 


To clear an obstruction within a cast- 


Rebar Dia. Area (sq. in.) 
ing, a rebar may be moved as much as No. 2 м” 005 
one inch; but it's usually better to bend №. 3 ^" 011 
и No. 4 MN 0.20 
а bar to go around an obstacle, allowing мо 5 %" 0.31 
proper clearance between it and the bar. No. 6 м" 0.44 


SLOPE PORCH V«"PER FOOT 
FOR DRAINAGE 


CAST-IN-PLACE OR PRECAST 
REINFORCED CONCRETE SLABS 
(WIDTH MAY VARY TO KEEP __ 
WEIGHT DOWN) = 


8". 8x 16" 
CONCRETE 
BLOCK WALLS 

в"‹ 16" FOOTING 3 


Design details for 
residential structural slabs 


2 
Longitudinal reinforcing. = ) 
a RE e" x ie" 
= Ы E zg FOOTING 
E 5 * 3 53 
Н = = & 33 e PLACE REBARS 
a Е m a z2 1172" FROM BOTTOM 
= SPACED ACCORDING TO TABLE 
4 5” No. 3 E 15 
6' Б" No. 3 e" 225 - Lees cr 
a 514" No. 4 эу" 330 
10 6” No. 4 [2 450 


Transverse rods are No. 3 spaced 8" on 
center. 
Source: U.S. Dept. of Agriculture 


CROSS 
BEND HOOKS AT ENDS 
FOR INCREASED BONO 


SECTION 
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Concrete needs careful place- 
ment to ensure that it gets around, 
through, and under all reinforce- 
ment. Tapping the forms with a 
hammer after a pour helps to bond 
concrete and steel. 

Maximum aggregate size should 
be no more than three-fourths of 
the least spacing between neigh- 
boring bars or between reinforce- 
ment and forms. If yowre allow- 
ing a minimum 114 inches clear- 
ance between bars and forms, the 
largest size aggregate you should 
use in the mix is 1% inch, more 
practically one inch. 

Naturally, your reinforced, con- 
crete mix should be proportioned, 
mixed, placed, finished, and cured 
with strength and durability in 
mind. To learn how to do this, 
refer to any of the books listed 
at the end of this article. 


Structural porch deck 


The drawing and table included 
with this article give you enough 
structural engineering information 
to build a useful residential porch 
deck. While the slab is designed 
for a porch, it could be adapted 
to other uses for people only, such 
as a short garden bridge. The deck 
may be cast in place by forming 
underneath it, or it may be pre- 
cast separately in slabs narrow 
enough to lift into place. 

The table shows the weights of 
foot-wide sections of each size slab. 
The spans are critical. Don’t ex- 
ceed them without getting addi- 
tional engineering. Don’t let any- 
one get beneath the forms, in case 
they collapse. Also, don’t remove 
the forms or put weight on the 
deck for a full month after casting 
has been completed. 

Any concrete slab—whether side- 
walk, patio, driveway, or garage 
floor—that’s built on 12 inches or 
more of earth fill becomes a struc- 
tural slab, one that should be re- 
inforced. For slabs for people only, 
use the four-foot-span porch slab 
details. For on-fill driveways and 
garage floors that must carry heavi- 
er loads, cast 615-inch-thick slabs 
reinforced with No. 5 rebars placed 
eight inches on center in both di- 
rections. us 


FOR FURTHER READING 

Concrete and Masonry Handbook, by R. J. 
De Cristoforo (New York: Arco. 1973). 

Easy Things to Make with Que end 

Masonry, by Richard Day (New York: Arco, 

Homeowner's Complete Outdoor Building 
Book, by John Burton Brimer (New York: 
Popular Science, Harper & Row, 1971). 


How To Achieve Total Financial 
Freedom 


IE B В than you. 
‘Millionaires Are Not 100 Times И нош, effort or Баша an Hot 


| Smarter Than You, They Just | what separates the rich from the 


» average guy who is swamped with debts 
Know, The Wealth Formula and very little income, then what is? 


formula will show you exactly how 
to: 


* Buy income properties 
for as little as $100 


I learned the answer to that question down. — 
from an old fellow in Denver. This fel- * Begin without any 
low worked in a drug store stocking the cash. ^ 
shelves. Very few people knew that he * Put $10,000 cash in 
had $200,000 in the bank, all of which your pocket each time 


you buy (without sel- 
ling property ). 

» Double your assets 
every year. 

* Legally avoid paying 
federal or state income 


he had earned starting from nothing. 

Within a year after meeting him, I 
was told and shown the same thing 
by a young man who had recently 
earned over a million dollars. By this 
time, I began to realize that what I was 


being shown was truly a remarkable and taxes. з 
workable way to grow rich. * Buy bargains at у their 
I began to apply the principles and market value. 
methods I had been shown. The results * Allow you to travel 
were amazing. I couldn't believe how one eck out of every 
month. 


easy it was, in fact it seemed too easy. 

But then I met an elderly lady (83 
years old) who, although not very 
smart, has made $117,000 using the 
same formula. 

I then figured my beginning wasn't 
luck. 

For three and one half years, I 
worked hard to refine and improve on 
the formula that I had been shown, so 
that it would be easy to get quicker 
results. 

As I did this, my assets multiplied 
very rapidly (160 per cent per year) to 
the point that I didn't have to work any 
longer. 

I guess I am bragging now, but I did 


When you send me a check or money 
order for $12, I will send you all my 
formulas and methods, and you are free 
to use them anywhere and as often as 
you would like. 

Now if you were a personal friend of 
mine, I know you would believe me and 
not need any kind of guarantee, but 
Since you don't know me personally, I 
will guarantee that you will be com- 
pletely satisfied and that my formula 
will work for you if you apply it. I will 
back up that guarantee by not cashing 
your check for 30 days, and if you for 
any reason change your mind, let me 
know and I will send your uncashed 
check back. 

You may well ask, why am I willing 
to share my formula for wealth? Well, 
because many of you will probably seek 
further consultation and direction from 
me as your wealth rapidly grows and my 
consultation fee adds to my fortune. 

But you shouldn't care if I profit as 
long as you profit. And I guarantee 
that you will. 

By the way, if you feel a little uneasy 
about sending me a check or money 
order for $12.00, simply postdate it by 
30 days which will completely eliminate 
your risk. 

If you would like to check some of 
my references I have listed a few: 

Tracy Collins Bank & Trust, 107 
South Main, Salt Lake City, Utah 
Attn.: Beverly Smith, Manager: Charles 
F. Huber, Certified Public Accountant, 
1850 Beneficial Life Towers, Salt Lake 
City, Utah. 801-531-8286. 

To order simply write on any size 
paper “Financial Genius", your name 
and address including zip code, place it 
in an envelope and send it to Mark O. 
Haroldsen, Inc., Dept. E-777, Tudor 
Mansion Building, 4751 Holladay 
Boulevard, Salt Lake City, Utah 84117. 
Be sure to enclose a check or money 
order for $12.00. 


Mark O. Haroldsen 
Millionaire in 48 Months 


Millionaires are not 100 or even 10 
times smarter than you, but it is a fact 
that millionaires are making 10 to 50 | start spending alot of time in our 
and even 100 times more than you. back yard pool, traveling around the 

Are these wealthy people working | country, and doing a lot of loafing. 
that much harder than you? No way! Then one day a friend asked me how 
If you are working only 20 hours a | he could do what I had done. 
week, it would be physically impossible. So I began to outline the formula 
(There are only 168 hours in a week, no | that I had i proved to show him really 
one gets more. how simple it was, and how he could do 
These questions used to really stump | the same thing. 
me. That was a few years ago. By the next time he approached me, 

My wife and I then lived in Denver, | I had written almost a complete volume 
Colorado, at 2545 South High Street. | on. the easy way for him to copy my 
We paid $135 a month rent for a| results. 
cramped, tumbled down house. Му| | wrote this in simple, straight 
wife was expecting our second child and | forward language so anyone could 
we were flat broke. 1 felt desperate | understand it. 
and forced into a corner. I had to This time my friend's questions were 
borrow $150 from my father апа | yery specific. (He had already begun 
another $150 from my  fatherin-| buying properties with the formulas I 
aw just to buy the groceries and pay | had been giving him). Now he had a 
the rent. If that wasn't enough, I was | property he wanted to buy, but was out 
several thousands dollars in debt. of cash. How could he buy it? 

Things are much different now. Last I not only showed him how to buy 
year I could have retired and lived off | without cash, but by the time the deal 
the income of my one million dollars in | was complete, he had $5,000 cash in his 
real estate holdings. (Incidently, al- | pocket to boot. 
most all of the income from the real I also showed him how to buy a 
estate is tax free). $26,000 property for $75 down. 

Since I had worked 20 to 40 hours a You, or anyone, can do exactly what 
week, I know that I didn’t work even 10 | I did, or my close friends have done; in 
times longer or harder than you. And | fact, you may well do it better. (I 
with my C-average from Ames High | began doing this in my spare time only). 
School (located in Ames, Iowa). I'm It doesn't matter where you live or 
quite certain that I’m not any smarter | the size of your town or city, my 
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Oil analysis 


Continued from page 84. 


confirm the finding. If the wear has 
just started, the analyst might dis- 
cover it before major repairs were 
needed. 

© Aluminum. It’s used these 
days for the block in some engines, 
and for pistons in others. In either 
case, the detection of aluminum 
would show wear in the same way 
that iron would in other engines. 
Normal readings for an aluminum- 
piston engine would be below 20 
ppm; 60-80 ppm for an aluminum 
block. 

ө Nickel. In an automobile en- 
gine, nickel is used in valve stems 
and crankshafts. “If we see bear- 
ing wear (copper, tin, and lead) 
and any nickel at all," says Yunk- 
ers, “we yell as loud as we can. 
We call the customer on the phone 
and don't wait for a letter to get to 
him." 'This combination would 
mean bearing wear and a scored 
crankshaft; if this is not repaired 
quickly, the entire crankshaft could 
go. If, on the other hand, there is 
high nickel content and no sign 
of bearing wear, then it's probably 
time for a valve job. 

@ Silver. There's only one place 
this comes from: the silver solder 
in the radiator. If a coolant leak 
lets water into the crankcase, you 
can tell it for sure-see boron and 
sodium (below). 

ө Silicon. High silicon readings 
spell trouble. They indicate sand 
and dirt in the oil. Anything above 
25 ppm in a gasoline engine, or 
15 ppm in a diesel with its better 
filtering systems, means abnormal 
wear. In the past, a few oils used 
a silicone antifoaming agent. This 
can confuse the reading, but few 
oils today use this additive at a 
level that would interfere with the 
readings. 

* Boron and sodium. These are 
ingredients of ethylene glycol— 
antifreeze. Either of these means 
you've got a head-gasket leak or 
a cracked block. "You'd be sur- 
prised how many new cars have 
coolant leaks" says  Yunkers. 
“People are shocked. We tell them 
to take them back to the dealers 
and have the head retorqued." 

* Phosphorus, zinc, calcium, 
barium, magnesium. All are part 
of the oil-additive package. The rel- 
ative concentrations tell the ana- 
lyst what kind of additive package 
the oil contains. These readings 
don't tell when the additive is de- 
pleted, though, since the elements 
stay in the oil even when it's ex- 
hausted. The additives go through 
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chemical changes as they are used 
up, and are no longer active. 
Nevertheless, the basic elements 
are still there and show up on spec- 
troscopic analysis. 

To see if the additives are de- 
pleted, the analyst looks at a num- 
ber of factors: pH, viscosity, total 
base number, and total solids. To- 
gether, these figures tell him if the 
additive package is okay or if the 
oil needs changing. 


How analysis can benefit you 


Unless you drive all day for a liv- 
ing, you don't put the heavy mile- 
age on your car that a diesel rig 
racks up. Your engine doesn't have 
the oil- and air-cleaning systems of 
a diesel, either, so your oil collects 
a lot more dirt and sand—abrasives 
that can eat up an engine fast. 
Thus while you might be able to 
squeeze more miles out of the oil 
itself, you'd be safer to get rid of 
abrasives periodically by draining 
it according to manufacturer's di- 
rections. Besides, oil analysis costs 
about as much as an oil change. 
Using oil analysis as a means of 
extending  oil-drain intervals— 
while theoretically possible—prob- 
ably isn't a very practical idea. 

After talking to a lot of experts 
in the field, I've come to the fol- 
lowing conclusions. First, oil anal- 
ysis probably isn't useful for the 
average motorist, the one who pret- 
ty much leaves it up to the friend- 
ly neighborhood service station to 
take care of his car. But for any- 
one who is really interested in his 
car and is careful about mainte- 
nance, it can be highly useful in at 
least three situations: 

* Routine analysis every once 
in a while just to keep track of en- 
gine wear, and to spot minor prob- 
lems before they become major. 
This is particularly important if 
you're planning to run your car 
75,000 or more miles, as many 
people do these days. How often 
should you have this analysis? I've 
had recommendations all the way 
from “every 5,000 miles” to “every 
25,000 miles, or once a year, 
whichever comes first" Although 
there are no definite rights and 
wrongs in this business, I'd be in- 
clined to split the difference and 
do it every 15,000 miles or so. 

€ Anytime you suspect some- 
thing wrong. If you hear mysteri- 
ous noises, if your car suddenly 
starts using too much oil, if you 
notice anything hinting that some- 
thing in the engine has changed, 


get an analysis quick. It's cheap- 
er than looking inside, and will 
very likely find any serious prob- 
lem while it's still relatively inex- 
pensive to repair. Same thing goes 
for the transmission. 

ө If you're thinking of buying a 
used car. This is so obvious I 
don't know why everyone doesn't 
do it. For a small fee, an oil anal- 
ysis will tell you whether the en- 
gine is sick or healthy, looks good 
for another 75,000 miles, or is on 
the verge of collapse. It will also 
give you a strong idea of what 
kind of service and maintenance 
the car has had. Put the results 
of an oil analysis together with a 
general inspection of running gear, 
brakes, steering, and body, and 
you know everything worthwhile 
there is to know about the car. 

Companies all over the country 
do oil analysis, and many have 
several levels of service. If you 
aren't interested in using analysis 
for extending oil-change intervals, 
you have no need to test for any- 
thing beyond fuel dilution, solids, 
water, and trace metals. Listed be- 
low are. several companies that 
perform oil analysis. Many have 
various deals and special prices; 
for a routine analysis, expect to 
pay somewhere in the $10 to $12 
range. Some companies have spe- 
cial quantity discounts if you prepay 
for 10 or a dozen tests. So you save 
by testing your car, boat, and air- 
plane, and by getting several 
friends to go in on the deal with 
you. You generally pay in advance 
for, say, a dozen sampling kits. 
They're good until used, so it 
makes sense to buy enough for the 
expected life of your car, and then 
use them as needed. Write the com- 
pany for complete details on tests 
and costs. 

You can undoubtedly get by 
without oil analysis for a private 
car—most owners do. But if you 
really want to know what's going 
on in that engine, there's no better 
way to find out. us 


WHERE TO GO FOR Arg ANALYSIS 

AM Test, Inc. 1450 114 Ave., S.E., Suite 120, 
Bellevue WA 98004; vane Laboratories, 176 
Park Ave., East Orange NJ 07017; i Analyste, 
Inc., 12715 Royal Drive, Stafford Т. 

2910 Ford St., Oakland CA 94601; 820 E. Eliza- 
beth Ave., Linden NS 107936: Cleveland Techni- 
cal Center, 13600 D. Cleveland OH 
44110; D-A Lubricant С 340 9 St., 

Indianapolis IN 4620! Laboratories: 
1115 Venice Blvd. Los Angeles CA 90015; 
б, Indianapolis IN 46241; 
inc. 1025 Cromwell 


Martel 
Bridge Road, Towson MD 21204; OSI Wear 
Analysis, Lab Manager, Box 1182, Atlanta 
GA 30301; Spectometrics, Inc., 87 Walton St., 
NW. Atlanta GA; Wear Check International, 
Ltd., 29-17 Connel Ct, Toronto, Ontario M8Z 
517, Canada. 


Volume One of the Audel Builders Library 
could very well be the most useful single 
book ever written for the do-it-yoursel 
carpenter! It covers woods, nails, screws, 
and bolts —which to use and when to use 
them. You'll also learn to achieve professional 
results with measuring tools, holding tools, 
cutting tools, boring tools, fastening tools, 
and many, many more! 

Even if you don't know a chisel from an 
awl, you'll be able to build kitchen cabinets 
before you've finished with this informative 
volume. You'll have 24 big chapters, 384 
pages of carpentry lore at your fingertips — 
all yours absolutely free and without obliga- 
tion to buy a thing! It's our own spectacular 
way of introducing you to... 


The Audel "How-To" 
Builders Library 


I A matched set of 6 big, hardbound 
volumes 

W 2,112 pages packed with trade secrets 
and "inside" tips of carpenters and masons. 

и 1,638 easy-to-follow illustrations, dia- 
grams, charts and photos. 


Use all these handy 
do-it-yourself volumes 
for 15 days free! 
These volumes clearly explain every phase 
of carpentry and masonry from foundations 
to roofing, from brick walls to sidewalks. All 
the shortcuts, techniques, and new ideas are 
yours to use as you please for 15 days free! 
Within those 15 days, if not completely 
satisfied, simply return our Builders Library 
and you won't owe a cent. But keep Volume 
One as our gift —it's absolutely free! 
This just might be the most remarkable 
offer we've made since our company was 
established in 1879. We're actually giving 


-— 
p= 


Absolutely Free! 


This 384- 
page How-to 
* Carpentry 
book! 


Volume One of Audel's Builders Library 
is yours to keep FREE —even if you 


decide not to keep the other volumes. 


Build, plaster, and panel 


walls with ease! a pro! 


Lay brick with speed and 
precision! patio! 

away a hardbound book — valued at $6.50— 
just to introduce you to one of the most 
comprehensive and easy-to-follow book sets 
ever published! We're really not too worried 
about whether or not you'll keep the entire 
set. Because we're sure that once you ex- 
amine and use the Audel Builders Library, 
you'll never dream of parting with it. 


You'll have easy-to-read 
guidance for hundreds of 

build-it projects 

right at hand! 

The Builders Library is a handy reference 
for hundreds of household projects. It's a 
storehouse of practical, step-by-step advice 
for professionals as well as “Sunday do-it- 
уоигѕеіїегѕ” You can use it to build a home 
workshop... .install some shelving...plan a 
patio. ..lay a sidewalk...or even add a fire- 
place. You'll find all the specs, plans, 
measurements, and guidance you need.. 
in plain everyday English. 

Send no money...just fill 

out and mail your Free-Book/ 
Free-Trial Coupon today! 


Prime, paint, and finish like 


Build your own sundeck or 


A 


Select, install, and repair 
your own roofing! 


"ELA REN 
Ld i ‘4 
Dan sd 
Design and construct a 
workshop for your home! 


Here are just a few of the 
secrets you'll discover in 
2,242 fact-packed pages: 


lll Discover how to build, plaster, 
and panel walls. 

Practical advice about material... 
methods for avoiding cracks... 
techniques for finishing and paneling. 
W Discover how to prime, paint, 
and finish. 

Important information on paints... 
equipment...techniques for mixing, 
priming, spray painting, and finishing on 
different surfaces inside or outside. 

W Discover how to select, install, 
and repair your roofing. 

Expert advice for selecting and installing 
material and repairing leaks. 

E Discover how to build your 
own fireplace or patio. 

Time-saving tips for increasing your 
homess value by building a fireplace, 
patio, walkway, or even a barbecue pit. 


TAKING CARE OF YOUR CAR 


Got a useful car tip? Send it (with Social Security No.) to Car Care, Popular 
Science, 380 Madison Ave., N Y. 100 
if we use it. If two or more readers send in the same usable tip, the one 


lew York, N.Y. 17. We'll pay you $25 


with the earliest postmark will be chosen. Sorry, but tips can't be returned. 


| 


Repairing a worn scissors jack 


If your old scissors jack is giving you 
trouble, the problem is more than like- 
ly the female thread. To repair it, back 
the male-threaded shaft out and re- 
verse the position of the female end, 
then screw the shaft back in. Next, spin 
on a new steel nut of the same thread 


ИЗ fe 
$725. ^ut 
Removing carpet 


In some cars, the carpeting or padding 
is cemented to the floor and will tear 
or shred when you try to remove it for 
repairs. Before trying to lift it, heat a 
section from above for a few minutes 
with a hand-held hair dryer or a heat 
lamp (any lamp fitted with an infrared 
bulb will do). The heat will soften the 
cement enough for you to pull the car- 
pet free without damaging it. 
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size as the shaft. Tack-weld it to the 
female thread and lubricate the shaft 
liberally with grease; it should work as 
well as new. Be sure the threads are 
always well lubricated, since this is the 
primary cause of premature wear on 
scissors jacks. 


Avoid losing oil 


When the valve lash on V8's is being 
adjusted, oil tends to run down the 
sides of the engine and onto the ex- 
haust manifold. To prevent this, find a 
matching valve cover for your make 
and cut off the top. Use your old valve- 
cover gasket on the bottom. The rock- 
er-arm nuts are now readily accessible, 
while the sides of the dummy cover 
keep the oil inside the engine. 


Maintaining your fuel system 


To prevent clogging of in-carburetor 
fuel filters, install a standard in-line gas 
filter. These increase the filtering area 
and offer longer life. Be sure that the 
arrow on the filter is pointing in the di- 
rection the fuel flows. 


Connecting a timing light 


If your car has recessed or hard-to- 
reach spark plugs, make a connector 
for your timing light from a spare spark- 
plug wire. Fit the proper terminals to 
each end and make a %-їп. cut through 
the insulation near the middle of the 
wire. Fit the timing-light clamp into 
the cut. Use tape or a twist-tie to fasten 
the connector to a hose or bracket on 
the engine to keep it from touching a 
hot exhaust manifold. 


Washer storage 


You can store eight different-size 
washers on this easy-to-make wash- 
er tree (above). For a base, screw 
a metal lid to a section of dowel or 
broomstick, then attach eight 
screw-in, L-shaped curtain hooks. 
А cup hanger fastened under a shelf 
(below) makes another handy way 
to store washers—especially since 
the unit revolves to permit selection 
of desired size.—Ken Patterson 


heck MOI. s 

Use golf tees for adjustable, ac- 
curate stops on your paper cutter. 
Drill two rows of holes at one-inch 
intervals—one row along the cut- 
ter's top edge, the other running 
diagonally across the board. You 
can “tee up” even in the darkroom. 
Store extra tees in a large rubber 
band stapled at intervals along the 
top edge.—Ken Patterson 


Durables. (3368, 3388) 
By Wolverine. 


On the outside, these are tough, long lasting work boots. 

Theleather resists both water and acids. And the soles and 
heels are slip-resistant and oil-resistant. 

Butthe inside story is pure comfort. Incredible all-day com- 
fort. Provided by careful craftsmanship, full cushion 


bz 


insoles and rigid steel shank support. 
It's enough to make you whistle 


WOLVERINE’ "o 


BOOTS AND SHOES 01977 woverine oris wide, nc. Rockford, Michigan 49351. 


For theWolverine dealer nearest you, call this toll free number: (800) 447-4700. In Illinois (800) 322-4400. 


your FUTURE 


Ц чане. 


NEED THREE PHASE POWER 


The"THREEPHASER"allowsyoutooperatethree бү 
phase motors thru 74 horsepower from 220 volt $% €) 95 
Single phase power sources. Rugged — heavy duty 53) 
— patented unit built to give many years of 
satisfactory service. Free literature on request. Thousands 
of Satisfied users. Distributorships also available. 
RELIANCE ELECTRIC MANUFACTURING COMPANY INC. 
Rte. 2, Box 465C, Moitlond, Не. 32751 Tel. 305-862-3038 


BE A BUILDING CONTRACTOR 
BREAK INTO THE CONSTRUCTION BUSINESS 
This is not a get rich quick scheme, but sim- 
ply, valuable and timely information from a 
Successful building contractor about how you 


can be successful too. Learn the shortcuts and 
tricks of the trade it took me years to learn. 
For this valuable information, send your name 
and address along with $5.00 to: 

Berkeley Consultants, 


Box 4471, Bunker Hill, W. Va. 25413 


SOLAR HEAT 
^ HIGHLY EFFICIENT COLLECTOR BUILT IN LESS 
THAN 24-HOURS USING ALL LOCALLY PURCHASED 
MATERIAL AND FOR UNDER $50. NO PLUMBING 
REQUIRED. COMPLETE PLANS $2.50. 
ANJACK ENTERPRISES P. O. BOX 1223 
PORTSMOUTH, VIRGINIA 23705 
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Regular. 3130000 


Now... at BELOW dealer cost: 


Complete 
delivered 
price! No 
freight 
charges! 


Slightly extra 


MUST LIQUIDATE 


FACTORY NEW, IN THE CRATE 


67250 ENDURO 


A FANTASTIC BUY QN РА 

CTORY NEW, Е 
КУНЫП 250 ENDUROS BY JAWA! YOU'LL Sate 
JUNDREDS OF DOLLARS! GET YOURS NOW! 


Jawa is famou: 
s for t 
chines. Th ing 


MADE! Out of the Crate 
Powerfulengine... built 


is tough enough fi 
duro. Comes with 4 sets of sprocke PA 


trail, Enduro ridi 


parts and service, 
Jawa dealers in the 


features of thi 
$ remarkable a 
eAlloy rims that ге wk 


weight by elimina 
pent: ating dirt and mud 


*Slim profile for squeezini 
of tight spots 


*Alloy sunburst с 
cylinder hea 
for lightness. eae 


. 
Efficient exhaust System, quietenough 


E Street use, yet the power is there 
Onical magnesium alloy hubs 


3000 mi./3 month 
Mfgr. Warranty! 


DON'T DELAY! ORDER TODAY! 


no 400 
STOCK! 


if 
cellent 250 Enduro) с Р *® апу question 


Phone number: 


g in and out 


HERE'S WHAT THE EXPERTS SAY: 

Quotes from Cycle Illustrated’s Buyer's Guide: "CZ 
machines are among the best motocross machines on the 
market and there are both trail and street models with the 
same kind of durability.” “ The machines are super-strong 
—the machine has to finish the race to win and CZ's do 
just that." "American motocross riders feel that CZ ma 
chines are among the best for one simple reason: they can 
win on them.” 


Lower frame for lower center of gravity, better hand 
ling, cornering, sliding. Yet ample ground clearance to 
let you bash across rough stuff. Truly competitive for 
roughest cross-country event. Fine for city streets, too! 


т 
please call our NO CHARGE. TOLL URE 


Engine Single cylinder two stroke Piston Port induction 
Bore & Stroke 70 mm x 64 mm 
Horsepower 24 DIN @ 6750 rpm 
Cylinder Capacity — 2462 cc 
Carburetor JIKOV 33 mm 
Electrical System Alternator 6 v 
Transmission 5 speed positive shift 
Frame Tubular closed 
Suspension Front Telescopic, long travel. forks 
Rear Hydraulic double action shocks 
Tires Front 300x 21 Barum Universal "Пы Со. LIQUIGAIZED. 
ear 400x rum Universal 
anos Be Bex 400 х 18 Barum Un) iens Minnehaha Ave. S., Minneapolis Minn 
55° icensed Minn. Vehicle D , esota 55406 
Seat Height 32 е Dealer No. DMC456 
Ground Clearance — &" 
Dry Weight 2515s 114 ko 


Fuel Tank Capacity  28U S Gallons 13 litres 


MUST LIQUIDATE 


ATFAR BELOW DEALER COST! DELUXE 23 CHANNEL 


TRANSMIT 
INDICATOR 
Lights up to let you 
Know you're 

^on the ai 


PA AMPLIFIER CIRCUIT 
Hook up a PA trumpet, if 
you like, talk into the 


ANTENNA 
Mounts on roof, trunk 
or fender. Stays secure. 
у on at high speeds. 


BUILT-IN SPEAKER. 
Matched to C.B. output for 
distortion-free listening. 
External speaker jack on 
back of set also allows 
output to be played through 
Саг radio, stereo speakers, etc. 


PLUG IN JACKS 
For antenna, auxiliary 
speaker and PA speaker. 


ANTENNA 
TRIM CIRCUIT 
Electronically creates a 
perfect match between 
©.в and the antenna, 


BF GAIN CONTROL 
To step up or throttle 
down radio frequency 
amplifier for better 
hearing of far away 
stations and no over 
loading when listening 
to stations close by. 


STEEL LOCK MOUNT 
Locks your С.В. securely 
safely in the car. Allows 
you to unlock С.В. and 

Quickly slide out to take 
with you. 


@PRECISION ENGINEERED BY 
AUDICOM! A leading manufac- 
turer of finequality electroniccom- 
munications equipment. 

€ COMPLETE OUTFIT: NOTHING 
ELSE TO BUY! Includes antenna; 
slide-in, slide-out lock mount; all 


an instant public addres 23 CHANNEL SELECTOR 
for 23 РСС author 


S/RF А 2 
RF METER Herc 


Lighted meter measures 
out put signal strength 
in watts when transmit 
ting. Measures incoming 
signal strength in ^S" 
units and decibels. 


hardware and coaxial cable needed 
for installation. 

@ FULL WARRANTY ON PARTS 
AND LABOR! Each CB outfit in- 
cludes manufacturer's full warra 
ty on parts and labor. 


YES, YOU CAN CHARGE IT! 


master charge || 


BANKAMERICARO 


PUSH-TO-TALK MICROPHONE 
igh sensitivity көөр! 
ting at nearly 100% 
/ou're speaking softly, Exactly 
Matched to transceiver. 


NCLUDE 
m . $229.00 
с 19.95 


COMPLETE QUTFI 
| CB 
Audicom 23-Channe 
Universal Mount Ante 
Slide-in, Slide-out Loc! 


Total pelall.. 297 


ү: 
LIQUIDATION PRICE NOW ONL 


s on 10 or more to dealers, 


PLUS $5.00 for 
Chipping and 
handling. 
ity discounts О! „5082 toll-free, 
Quantity dini Call 800-328-5007 PRICES. 


i jul 
ONY nO QUANTITY DISC 


C.O.M.B. Co. 


AUTHORIZED LIQUIDATORS of Bankruptcy 
Merchandise and Manufacturers’ Overproduction 


3258 MINNEHAHA AVE. / MINNEAPOLIS, MN 55406 


PHONE: (612) 721-1714 or (612) 721-4210 


зепсу to help 
tor” signals 


and heighten intelligibility. 


N/OFF/VOLUME 
Loudness control for 
built-in speaker and 
also for external PA 


cut out interference from 
stations when you're 
nits closer by 


you're in the clear for 
Wide open reception. 


Here's a tremendous, money-saving deal on excellent quality Audicom 23-channel 
CB's! Audicom closed out its entire remaining inventory of 23-channel CB's and now 
we must liquidate them at an amazingly low price! Don’t confuse these fine CB's 
with cut-rate models that have only a few basic features. With Audicom, you get 
outstanding performance, strong reception, powerful transmission. You get delta 
fine tuning, squelch control, RF gain control, S/RF meter, automatic noise limiter, 
full 5-watt power, PA amplifier circuit, antenna trim circuit, and much, much more! 
The photo above shows some of the many other superb features. Each CB comes 
with the manufacturer's full warranty on parts and service. 

You get a COMPLETE OUTFIT with it! You get a universal mount antenna, a spe- 
cial CB lock mount, plus 16 ft. of coaxial cable and all hardware necessary for instal- 
lation. The strong, metal lock mount helps protect against theft. The lock mount 
has automatic coupler connections, so you can quickly slide out the CB and lock it 
in your trunk, if you desire . . . then quickly slide it back in when you drive away. 
The supply is definitely limited, and no more will ever be produced. Mail your order 
promptly, before they're gone. Allow two weeks for delivery. 


| Please send complete Audicom 23-Channel CB Outfits at only $59.00 each. PLUS $5.00 
| for shipping and handling. | understand the CB comes with a full factory warranty on parts and labor. 


| à 
| Ому check enclosed. Charge my account: О Маѕегсһагде О Вапкатегісага 
My account number: 


PLEASE PRINT CLEARLY 


LEATHERCRAFT CATALOG! 


The Tandy Leather 

catalog has everything you need 
for designing and making a collection of 
leather handbags, Wallets, moccasins, belts 
and much more ... Write for your free 
Tandy Leather Catalog today or for faster 
service call toll free: 


1-800-433-7110 


IN TEXAS CALL 800-792-8798 


p 
( 2808 Shamrock 


stand Dept. CPSC 
? Fort Worth, Texas 
76107 


Please send my FREE Tandy 
Leathercraft catalog. 


LEARN 


MEAT CUTTING 


DO- П: YOURSELF 


FINE FURNITURE KITS 


* Heirloom quality 

* Solid 3/4" hardwoods 

* Easy to assemble 

* Many models 

* Money back 
guarantee 

• Factory direct prices 

* Prompt shipment 


Send 50¢ for color catalog. 
Refund on first purchase. 


EMPEROR” 
CLOCK COMPANY 


WORLD'S LARGEST MANUFACTURER 
OF GRANDFATHER CLOCKS 


Dept.F-27 Emperor Industrial Park 
Fairhope, Alabama 36532 
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SHOP TALK 


By AL LEES 


Thanks, Linda: see you in '78 


Our major story this issue (on the 
winners in the project contest | set up 
with American Plywood Assn.) 
wouldn't have been possible without 
the skillful and enthusiastic cooperation 
of the association’s public-relations 
staff, headed by genial Dave Rogoway. 
In charge of organizing the entries as 
they flooded into APA's Tacoma head- 
quarters was Linda Carlson. That's 
Linda, above, explaining her system to 
me, at the start of the judging. Note 
that each entry has been logged in 
with an index number (1 or О) and 
filed in a separate envelope. If any en- 
try lacked an element required for 
qualification, Linda's assistant, Shirley 
Brown, got back to the entrant for the 
missing item and saw that it got filed 
in the right envelope. All this efficiency 
made an impossible task doable. Fin- 
ally, my thanks to Dave's assistant 
director, Herman Robison, for having 
proposed the idea of a contest in the 
first place, and for already suggesting 
we repeat it. See you next year, Ta- 
comans! (We'll announce the new rules 
in our November issue.) 

In order to get all those beautiful 
photos for our color section, five of the 
projects were rebuilt for photography 
at APA headquarters. In five other 
cases, color slides submitted by the 
entrants were of reproduction quality. 
The remaining two projects (1-4, 1-6) 1 
tracked down and shot myself in the 
owners' homes. Throughout the judg- 
ing and the followup, | was impressed 
with the interest of all entrants. 

This personal contact with so many 


PS workshoppers has been an unex- 
pected bonus, and I'd like to offer my 
personal thanks to everyone who en- 
tered—and my regrets that we had to 
narrow down such a large field to only 
12 winners (40 or 50 of the entries 
were of prize caliber). Congratulations 
to the designer-craftsmen whose fine 
projects are shown in this issue. 

Space didn't permit us to offer de- 
tailed construction drawings for the 
more complex of these projects. But if 
you'd like us to publish plans for one 
of them in a future issue, just drop me 
a postcard. Address it: Al Lees, Ply- 
wood Project, PS, 380 Madison Ave., 
N.Y., N.Y. 10017, and cast your vote 
by using the key number (O-5, for ex- 
ample). Meanwhile, APA is preparing 
individual plans sheets on the twelve 
winners; after Sept. 15 you can order 
any plan you want by sending $1 (for 
each) to APA, 1119 A St., Tacoma, 
Wash. 98401. Be sure to identify the 
project by its number and name as 
shown in our color pages. 


Sweeten concrete chores 


Our concrete expert, Richard Day (see 
his piece on reinforcing in this issue), 
offers a timely tip for these hot, dry 
days: If you get caught with a drum 
full of concrete you can't pour be- 
fore it starts setting up (1% hours, 
top), just add sugar to the mix. 

Yes, plain table sugar will slow the 
set by several hours. Very little is re- 
quired: 0.05 percent of the weight of 
cement in the mix. 

If it'S a truckload of ready-mix you 
want to slow down, add a generous 


yalf cup for each cubic yard in the 
drum. For a smaller rental-type mixer, 
ligure on a slightly rounded teaspoon 
pf sugar for each cubic foot of mix. 

Keep the drum turning until you're 
ready to pour. And here's the kicker: 
Day claims the eventual strength of the 
oncrete will be increased. 


Stop garden-hose wear 


eader Ken Loeber shares this clever 
ay of preventing a hose from kinking 
id wearing when it's dragged around 
sharp corner of a wall. Nail an old 
cement trowel at the corner so its 
pane serves as a roller. Loosen the 
crews in the brackets so the handle 
will spin. Loeber used a small edge- 
finishing trowel and hooked the lip 
round the corner (above). 


Literature worth looking into 


€ The latest from our book division 
just plunked on my desk: an impres- 
ive  hardcover compendium titled 
оте Energy How-To. It treats all as- 
ects of making a home energy-effi- 
cient. Split in two parts, the book first 
takes up conservation, with sound in- 
struction on sealing energy leaks 
throughout the house. The second half 
is devoted to home production of en- 
ergy, and is a chapter-by-chapter sum- 
mary of the alternate systems: solar, 
biofuels, wind, and water power. And, 
since the author is A. J. Hand (fre- 
quent PS contributor and former staf- 
fer), there's a definitive chapter on 
heating with wood—an amplification 
of A. J.'s fine “Wood as Fuel" article 
for us last October. Most of the il- 
lustrations are by our favorite tech art- 
ist, Carl De Groote. A combination like 
that puts you in the best of hands. The 
book's $9.95 in bookstores, and is 
this month's selection (at $8.75) of the 
PS Book Club. 

€ You can save water in more 
places than the bathroom (see article 
this issue). For a free copy of a fact 
sheet that gives conservation tips for 
clothes washers, dishwashers and dis- 
posers, write Consumer Info, TB10, 
Maytag Co., Newton, lowa 50208. 

€ Teco, whose carpentry connectors 
we featured in March '76, is offering a 
free "energy folder" showing how con- 
nectors are used to frame an Arkansas 
Plan house, as described in my Sept. 
'76 article on new insulation standards. 
Write Teco, 5530 Wisconsin Ave., 
Washington, D.C. 20015. 05 


HENRY MORGAN SAYS: 


"Good appliance 
repairmen are 


scarcer than 
doctors who 
make house 
Calls? 


Did you know that there are over a 
billion appliances in use in the United 
States today? And three repairmen. At 
least that’s the way it seems when one 
of mine goes on the blink. With more 
than two dozen electrical gadgets in my 
house going snap, crackle and pop, 
finally go tired of trying to locate a 
guy wit] Foum, ambition to take my 
money and I decided to learn how to 
make the repairs myself. 

When a well-aged comic like me de- 
cides to go back to school, you can bet 
the family jewels it won’t be back at 
P.S. 93. I'm going to learn at home, or 
not at all. So I sent away for NRI's 
home study course in Appliance Repair 
.. „апа I took the course. 

With a mechanical aptitude slightly 
below that of King Kong, I needed a 
course that started at the beginnin 
and didn't move ahead too fast. Well, 
NRI did just that. They started with 
electricity—what it is and what it does 
—and went from there. You proceed at 
your own rate of speed. Whip through 
it if you want to, or take your time. 
What counts is the fact that you learn, 
in a way that it sticks with you. 

You learn two things: how to repair 
appliances—from little one cylinder 
gas engines to refrigeration and air 
conditioning equipment; and how to get 
Started in your own appliance business. 
That can mean money for you either 
way. If NRI can turn old ten thumbs 
Morgan into a reasonable facsimile of 
a repairman, think what they could do 
for you! 

NRI's no fly-by-night outfit. They've 
been training men for more than sixty 
years...and they've had over a million 
Students. It's the oldest and largest 
home study school in the field of elec- 
tronics and electricity, so they know it 
better than anyone else around. 


Washington. D.C. 20046 


N "аш NRI SCHOOLS. 

e, Пу McGraw-Hill Continuing Education Center APPROVED FOR CAREER TRAINING 
ө [1 3939 Wisconsin Avenue, UNDER G.I. BILL 

ШЫ 


Sounds interesting. Send me your free book on Professional Appliance Servic- 
ing. | understand that there is no obligation, and no salesman will call. 


ES 
AS 


The NRI course is really easy to un- 


derstand . . . with lots of pictures to 
show you what they're talking about. 
They even send you a professional ap- 
pliance tester at no extra cost. 

With the tester and a few basic tools 
you probably have already, you're 
ready to service most electrical appli- 
ances. After a few months, you'll be 
fixing your own appliances like I do, 
or you can start earning spare time 
money fixing them for your friends and 
neighbors. Before now it, you can 
have your own full-time business and 
be independent. 

Take my advice and clip the coupon. 
Even if you don’t know which end of a 
screwdriver is the handle, they can give 
you real professional training that'll 
help you break into the appliance re- 
pair field. It’s one of the few things I've 
ever sent for that was even better than 
they said it would Ье... so why not 
invest a postage stamp to see if it's 
right for you. The NRI catalog is free 
and there's no obligation. No one will 
knock at your door or bug you at home. 
NRI doesn't use salesmen. They don't 
need them. 

Take it from Henry Morgan, the ap- 
pliance repair field could sure use some 
good men. Now. 


flens ШУЛУУ 


Henry Morgan 
601.087 1 


О Check for facts 


-_----------—1 
1 


Name Age 
(Please Print) 

Address. 

City. CC oes 


ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL 


- EK 


AUGUST 1977 | 141 


BUILD YOUR OWN 


CHEEP HEAT 
...PRACTICAL SOLUTION 
TO RISING FUEL COSTS!! 


REDUCE HEATING BILLS 


Assemble your own "cheep" heating system with this 
do-it-yourself kit by Cheep Heat ... and reduce 
heating costs too. Cheep Heat turns your fireplace 
into a useful heating unit. Takes in cool room air, blows 
out warm air through your fireplace. Burn any solid fuel 
(paper, coal, wood, etc.). Only operating cost is electricity, 
Same as one 150 watt light bulb. Install easily yourself. 
Just slide and plug in. Beautiful looking. Fits all fireplaces. 


[шч 
Write Cheep Heat, Inc. Dept. Р58 I 


5651 Manitou Ва, Tonka Bay, 
йы 55331 for full-color illustrated brochure. 


Enclose $1.00 for postage and handling. | 

- NAME. AGE. . [| 
ADDMESS ааа 

CITY — — STATE. IP [| 


INE BUS. HOME 


COLOR CATALOG 


. Build Your Own 
Grandfather Clock 
starting under 


$200 


(Including West 
German Movement) 
* Do-It-Yourself 
Case Kits, parts 
pre-cut 
Solid 34" Black 
Walnut, Cherry, 
Mahogany, Oak 
Solid Brass 
Movements, Dials 
Finished Clocks 
Direct Factory 
prices 


WRITE FOR FREE COLOR CATALOG 


EMPEROR 
CLOCK COMPANY 


Dept. 229, Fairhope, Ala 36532 


WORLD'S LARGEST MANUFACTURER 
OF GRANDFATHER CLOCKS 


Visit our Factory 
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Cassette decks 
[Continued from page 101] 


Advent and others achieve good 
speed stability with more powerful 
AC motors. One derived benefit with 
Advent's 201A: It can rewind a C-60 
cassette in 45 seconds, half the time 
required by many DC-motor decks. 

While the refinement of tape 
speed assures clear, constant-pitch 
recordings, the trend to higher fre- 
quency response creates problems. 
Thats because strong, rapidly 
changing high frequencies impressed 
on ultra-thin cassette tape travel- 
ing at only 1-7/8 ips can easily sat- 
urate the tape and cause distortion. 
(At higher tape speeds, high-fre- 
quency signals “see” a lot more tape 
particles—signals aren't as concen- 
trated on the tape.) 

Minimizing saturation distortion 
is difficult but crucial for good cas- 
sette recording. Many decks have 
light-emitting diodes that flicker fre- 
quently when you've adjusted the 
recording knobs too high, peaking 
the meter into the red or plus-dB 
region where saturation can occur. 
Other machines have switch-select- 
ed limiter circuits that prevent 
signals from saturating tape. And 
some decks have special meters to 
register the brief audio peaks that 
saturate tape. 

Nakamichi's 600 cassette deck 
has a switchable intermodulation- 
suppressor circuit designed to re- 
duce saturation distortion during 
playback. A 400-Hz tone, for ex- 
ample, might have 1.5 percent dis- 
tortion with the suppressor off and 
0.5 percent with the circuit on. Asa 
result, signal peaks can be recorded 
easier without concern about dis- 
torting the signal. Meters on the 600 
register wider signal swings—47 dB, 
compared to 23 dB on most decks. 

A number of Akai's decks have a 
distortion-reduction circuit, too, 
although it operates during the re- 
cord cycle to limit saturation from 
high frequencies. 

Another approach to easing dis- 
tortion problems, the dbx II circuit 
(see diagram), is used under license 
in the Teac 860. The circuit is also 
marketed by dbx, Inc. in outboard 
plug-in units for any tape machine. 
Since signals are compressed before 
they're recorded, the record-satura- 
tion point is increased five decibels. 
Other deck makers are negotiating 
with dbx to use the circuit. 


Battery power 


While no portable has dbx II at 
this writing, most of them have 
Dolby B. With the new breed of 
high-quality portable, you can use 


binaural microphones (from Senn- 
heiser or JVC) to simulate human 
ears and capture sounds that are 
startlingly realistic when played 
back through headphones. Yama- 


ha's 800GL, similar to the 800D that | 


I tried, operates on batteries. JVC, 
Sony, Teac, Nakamichi, and Uher 
also make portables that could be 
used as a hi-fi-system component. 

Deck size and other operating 
features may influence how well a 
new deck fits into your system. 
Among the AC-only decks I tried, 
Advent's 201A takes up the least hi- 
fi shelf space. The giants on the mar- 
ket are the high-end Teac 860, and 
Nakamichi's 700 and 1000 models. 
"They're each more than 17 inches 
high. 

If a deck loads from the front in- 
stead of the top, you can stack an- 
other hi-fi component on it. The 
slanted panels of the Yamaha 800 
and Nakamichi 600, I found, make 
the controls easier to read and use. 

A switch on some decks can be 
used for Dolby-encoded FM. Some 
radio stations use Dolby to extend 
broadcast range, reduce background 
noise, and boost dynamic range. The 
Dolby FM switch lets you use the 
deck's Dolby circuit to decode either 
tape or FM signals. Dolby Labor- 
atories Inc. (731 Sansome St., San 
Francisco, Calif. 94111) can tell 
you which stations in your area 
broadcast Dolby signals. 
MANUFACTURERS AND DISTRIBUTORS 


Advent, 195 Albany St., Cambridge MA 021391 
Aiwa (Meriton Electronics), 35 Oxford Dr., 
Moonachie NJ 07074; Akai, 2139 E. Del Amo 
Bivd., Comi рон CA 90220; BSR, Rte. 303, Blau- 
veit NY 10913; Bang & Olufsen, 515 Busse 
Rd., Elk Grove Village IL 60007; Bigston, 9829 
W. Berwyn Ave., Rosemont IL 60018; Clarion, 
5500 Rosecrans Ave. Lawndale CA 90260; 
Craig, 921 W. Artesia Blvd., Compton CA 
90220; Dokorder, 5430 Rosecrans Ave., Lawn- 
dale CA 90260; Dual (United Audio Products), 
120 S. Columbus Ave., Mt. Vernon NY 10553; 
Fisher, 21314 Lassen St, Chatsworth CA 
91311; Grundig (LAS Electronics), 8858, 8ага. 
toga Blvd. Island Park NY 115! Harman 
Kardon, 55 Ames Court, Plainview NY 1 
Heath, Benton Harbor MI 49022; itachi, oi 
Blvd. Compton CA 90220; JVC, 
ueens-Midtown Expwy., Maspeth NY 
enwood, 72-02 51st Ave., Woodside 
Lafays 111 Jericho, Tpk, Syos- 


3 е! 
Nakamichi, 220 Westbury Ave., Carle Place 
NY 11514; Olson, 260 S. Forge St., Akron OH 
44327; Optonica’ (Sharp Electronics), 
stone Pl, Paramus NJ 07652; Pana: 
Panasonic Way, Secaucus NJ 07094; Pio: 
75 Oxford Dr., Moonachie NJ 07074; 
flex (CBS Retail Stores), 1313 53rd St., Emer 
ville CA 94608; Realistic (Radio Shack), 2617 
W. 7th St., Ft. Worth TX 76107; Rotel, 2642 
Central Park Ave., Yonkers NY 10710; Sankyo, 
149 5th Ave., New York NY 10010; Sansui, 5- 
11 Queens Bivd., Woodside NY 11377; Sa yo 

. Artesia Blvd, Compton СА 90220; 
Sharp (see Optonica); Sonab, 1185 Chess Dr., 
Foster City CA 94404; Sony (Ѕирегѕсој x 
20525 Nordhoff St, Chatsworth CA 91 
Superscope (see Sony) Tent Labriola 
Cobre Armonk NY 10804: Teac, 1733 Tele 


raph Rd., Montebello CA 90640; Technics 
Gee Panasonic): Toshiba, 280 Pank Ave., New 
York NY 10017; TransAudio (see Quadraflex); 


Uher, 621 S. Hindry Ave., Inglewood CA 90301; 
Yamaha, 6 6600 Orangethorpe Ave., Buena Park 


Instant-movie system 


modules." He is not offering a cine 
hobbyist's system so much as the 
equivalent of a snapshooter's system. 

That’s for now. What of the fu- 
ture? So far, we have seen only pre- 
production elements of the Polavi- 
sion system. One can only guess at 
the improvements production units 
will bear this fall, or what the long- 
range possibilities of the system are. 
For the near term, we can guess at 
quality improvements: less grain, a 
sharper image; films of more sensi- 
tivity than the present ASA 40; 
faster camera lenses. Indeed, Land 
has said that there would be an XL— 
low-light—system, which would in- 
clude an f/1.2 lens. 

Obviously, too, sound is part of 
the future for Polavision. The film 
carries a magnetic sound stripe. At 
the moment, it has no function. But 
surely there will be cameras and 
players to use that stripe. 

For the more distant future, Pola- 
vision seems to offer many possi- 
bilities. Here are some that have 
been suggested: 

€ For TV stations, Polavision of- 
fers a quick and economical way to 
cover news. Every TV news report- 
er could be equipped with a camera. 
Back at the station, the cassettes 
could be processed and broadcast 
immediately. Storage would be 
easy. Obviously, the prospects for 
this use will be improved when the 
cameras and players get a sound 
capability. 

ө For home movies, Polavision 
will become more competitive when 
its quality approaches that of stan- 
dard super 8 films and when the sys- 
tem offers an editing capability. But 
with an improvement in quality, the 
film may not have to be imprisoned 
in its present playing system, and 
may become projectable and edit- 
able with standard super 8 equip- 
ment. An offhand remark by Land 
suggests a future use for the player 
as an editing viewer within a total 
super 8 system. 

* Finally, the Polavision system 
might be turned into a still-camera 
system for snapshooters. 'The cam- 
era would be slightly modified to 
take single frames—stills—instead of 
movies. There are almost 3000 pic- 
ture frames in a cassette. When you 
came home from that trip to Yel- 
lowstone, or to Paris or New York, 
you'd drop the cassette in the 
player to see, almost inch by inch, 
your entire trip before you in still 
pictures. You'd probably run out of 
friends before you ran out of pic- 
tures. us 


Fiberfab's MIGI II custom coach == —À 1 
is actually a full-size replicar body FIBERFAB, INC. | 
designed to mount easily over the Свит аа 
dependable VW chassis. This simple (412) 221-6200 
Conversion is an exciting "do Send $2 for 12 page color brochure or $10 
yourself" project costing far less for brochure and assembly manual. 
than you might expect. 

For full details and information, 
send the coupon in TODAY! 

DEALER INQUIRIES INVITED 


we? THIS VW-POWERED 
ev THREE-WHEELED CYCLE! 


М МАС ТКІКЕЅ WIL-MAC PRODUCTS, INC. 

are designed for the home-builder and 1003 W. 18th St., Dept. Р58 

are assembled around a stock VW Costa Mesa, CA 92627 

engine, transmission, and suspension []$1 ENCLOSED FOR CATALOG 
Kits are available in two body styles Name 
with a variety of options and acces- Address 
sories. Send now for your complete ЩИ 
color catalog of kits, parts, acces- 
sories and assembly techniques. 


State 
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Project Voyager 


Continued from page 95 


or that mission will be the Rosetta 
Stone, unlocking the history of the 
solar system," he said. “But it won't 
happen that way." 

Voyager will yield volumes of 
new data, however. Its trajectories 
include a number of opportunities 
for occultation—having the space- 
craft pass behind a planet, moon, 
or ring. When that happens, some 
instruments will briefly be able to 
look through an atmosphere, pro- 
viding a rare glimpse of what's 
there. In other cases, scientists will 
be watching for sudden changes in 
radio transmissions. Those changes 
can be analyzed to give new data 
on planetary mass and shape. 

At Saturn and Uranus, Voyager 
will pass behind the rings. Scatter- 
ing of the radio signals will tell 
much about the size of the chunks 
in each ring. 

“If the individual pieces of Sat- 
urn's rings are as large as 500 me- 
ters [1640 feet], the imaging sys- 
tem will see them,” Stone said. “But 
most of the size data will come 
from radio occultation. Of course, 
we could all be surprised." 

Surprises have been the rule in 


planetology. The discovery of 
Uranian rings is just the latest. 
Pioneer 10, which will pass through 
Saturn’s rings in 1979, may provide 
some more. But the best data will 
come from the Voyager visits. 

Because of trajectory differences, 
the second Voyager launched will 
reach both Jupiter and Saturn first. 
If it does its job well, including a 
pass within 2550 miles of Titan and 
an occultation by the rings, the 
trailing Voyager can be retargeted 
to use Saturn’s gravity as a boost 
toward Uranus. (The leading Voy- 
ager will continue toward the stars 
after leaving Saturn.) 

But exercising the Uranian op- 
tion means giving up a second close 
look at Titan and a second ring oc- 
cultation. Even so, the initial plan- 
ning all points toward Uranus: To 
avoid possible damage earlier in the 
mission, the Uranus candidate is 
targeted well away from Jupiter’s 
radiation dangers. 

What will happen if one Voyager 
is lost, through a booster or space- 
craft malfunction? 

“T don’t know,” admitted Casani, 
“but there’ll be a lot of pressure on 


us to compromise the Saturn mis- 
sion in order to visit Uranus.” 

Mission planner Charles Kohl- 
hase considered the possibilities. “If 
we're going to give up anything at 
Saturn, we'd better be sure we've 
got a spacecraft healthy enough to 
give us Uranus." 

But even Uranus isn't the end. 
That Voyager could go on to Nep- 
tune, reaching it in 1989. Then it, 
too, will head for the stars. 

And somewhere out there, per- 
haps as it passes through some dis- 
tant galaxy, Voyager 1 or 2 may 
provide one final surprise. For af- 
fixed to each Voyager is a metal 
master of a phonograph record. The 
record's contents, selected by a 
team headed by Carl Sagan, in- 
cludes classical music, natural and 
man-made sounds, and enough sci- 
entifically coded data to let some 
other civilization learn something 
about earth and earthlings. 

Charles Kohlhase pondered the 
Voyager mission and its long-term 
implications: “To do everything, 
there are a lot of trade-offs,” he 
said. “But it’s really a training pe- 
riod for star travel.” us 
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As a result of my training, 
I've assumed locksmith jobs 
my company formerly hired 
Outside people to perform.” 


Ideal Е Baldoni It 
Riviera Beach. Fla, 


"Started making money in my 
spare time almost from the 
time | started training. The 
instructors are outstanding." 


Copperas Cove, Tex 


... and Solve ALL Your “FUTURE” Problems 


No question about it... with Locksmithing 
HAVE IT MADE! You'll do light, clean, alway: 
work in this fascinating security profession tl 
needs YOU — where your choice of steady, y j 
opportunities, or a big-profit spare-time or full-time 
business of your own is virtually unlimited. As a Lock- 
smith you have your own "'built in" pension plan. You 
go on enjoying the work as long as you like, knowing 
that layoffs, automation, slack times, minor disabilities, 
forced retirement can't affect your ability to EARN 
MORE and LIVE BETTER in good times and bad. 
Locksmithing is SO EASY TO LEARN — Enables You to 
EARN Extra Money RIGHT FROM THE START! The bet- 
ter, more secure future you want can be yours FAST as 
a Locksmith, regardless of age, education, previous ex- 
perience, minor physical handicaps. Fun and earnings 
begin AT ONCE as you learn quickly, easily to CASH IN 
on all kinds of locksmithing jobs. As little as one hour a 
week at home working on all kinds of lock and key 
problems under the guidance of experts brings quick 
mastery—a quick lifetime solution to ALL your “future” 


YOU LEARN 
ALL ABOUT 


* KEY MAKING 
MASTER KEY SYSTEMS 
LOCK REPAIR 
ICKING LOCKS 
TUMBLER CHANGE 
COMBINATIONS. 


CAR LOCI Everything 
VAULTS KEY MACHINE `ў 

. 

* SECURITY Mois supple “a, ARS 
SYSTEMS with course. 2 


State Approved Diploma 
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problems. All locks, keys, parts, picks, special tools and 
equipment as well as complete fully-illustrated lessons 
supplied with course. 

FREE Illustrated Book, FREE Sample Lesson Pages Give 
Exciting Facts. Find out how being a skilled Locksmith 
can put a quick end to your worries. Locksmithing In- 
stitute graduates now earning more, solving, life every- 
where. You can, too. Send coupon TODAY for illustrate 
book and sample lesson pages without cost or obliga- 
tion. No salesman will call. 


LOCKSMITHING INSTITUTE 
Division of Technical Home Study Schools 
Little Falis, N. J. 07424 
Licensed by N.J. State Dept. of Education; Accredited Member, 
National Home Study Council, State Approved Diploma, 
Approved for Veterans. 
-— "umm -—— шн 


e» BE A SKILLED LOCKSMITH! 


LOCKSMITHING INSTITUTE, Dept. 1111-087 
I Little Falis, New Jersey 0742! 
I REE illustrated booklet, ‘Your Opportunities in 
plus sample lesson pages. | understand there is 
L| nd no salesman will call. 
І 
I (Please Print) 
V Address 
L| 
I City. State. Zip. 
1 C Check here if eligible for veteran benefits 


All-seasons solar heater 
Continued from page 53] 


heating mode that Vories tabulated 
last winter: 
Approx. median 
total energy gain 


Month (Btu/day) 
November ............... 74,700 
December ........... ... 70,000 
January à ignes .. 71,000 
February ... ..87,000 
March . .95,000 


By comparing these results with 
output from his electric furnace, 
Vories calculates he saves about 
85% a day in house-heating costs. 

The air blower consumes about 
3400 Btuh, which is not figured 
into the above numbers. Our sche- 
matic shows 14-hp blowers, which 
Vories used at the beginning. He 
has since changed over to a sealed- 
bearing, direct-drive, one-hp high- 
pressure model feeding into an 
eight-inch duct. 


And inthe swim... 


When Vories put the system in- 
to pool-heating mode in June of 
1976, he found that a 30-gallon- 
per-minute flow through his 34-hp 
filter pump gave him 95-degree 
water on summer evenings. Even 
though efficiencies drop off con- 
siderably at higher temperatures, 
Vories reports a 70 percent effi- 
ciency, with heat input as high as 
85,000 Btuh. 

Vories is offering, for $5, a pa- 
per entitled “The Solarsavers—A 
Family of Low-Cost/Long-Life So- 
lar Heaters Built from Readily 
Available Materials,” plus another 
paper оп solar fundamentals. 
Those who order these papers can 
request a brochure for a DIY kit 
that Vories is assembling. For 
$25, he will offer one-day, hands- 
on workshops throughout the 
Southwest. 'To ask a specific ques- 
tion, send a stamped return envelope 
to Dennis L. Vories, president, Den- 
vor Applied Research, Box 1449, 
Ridgecrest, Calif. 93555. 05 


Your idea may bring you $200 
Each month, we'll present a project developed 
by a PS reader and pay the inventor $200. 
Ideas not suitable for this series might be 
purchased at regular rates for use elsewhere 
in the magazine. 

To enter, send us black-and-white glossies 
(one photo should show you demonstrating 
your device) plus pertinent text and sketches. 
Write your name, address, and Social Security 
number on each item. No material can be re- 
turned unless you enclose a stamped, self- 
addressed envelope. 

Since space won't permit us to present 
projects in detail, we'll expect inventors to 
answer any reasonable query from readers, 
if it's accompanied by a stamped envelope. 

Mail entries to Energy Adventure, Popular 
Science, 380 Madison Ave., N.Y., N.Y. 10017. 


LoG 
SPLITTER 


12,000 LB. FORCE 

INEXPENSIVE NON—HYDRAULIC SYSTEM 
23" splitting stroke in less than 8 seconds 
(total cycle 11 sec.) Safe, efficient, and 
economical. Ideal for homeowners, ranchers 
and farmers For free information: 
THRUST MANUFACTURING, INC., Dept. 108 
6901 S. Yosemite, Englewood, Colorado 80110 


Plus ¥% price intro- 
ductory offers on 
Laurel & Hardy 
W. C. Fields, 
and more. 
The greatest listing of home entertainment films 
available... Select from thousands of Super 8 
16mm silent & sound films plus projectors, 
slides, accessories and more. Just write or call 
for your free catalog toda) 
Call Toll Free: 800-553-1163 
Invalid in lowa. Alaska & Hawaii 
Please mention order #3550 


3550 Eastin-Phelan Building 
Davenport. lowa 52808 


Heres The 


REALTHING — 


No imitators here. These are the original, 
genuine CHANNELLOCK tongue-'n-groove 
pliers. The ones with the smooth-working, 
machined, undercut mating parts that 
can't slip out. The ones with the reinforc: 
ing flange that practically eliminates stress 
breakage. The first of their kind and still 
best of their kind. Be sure you get the 
real thing. CHANNELLOCK. Look for the 
trademark on the handle. 


CHANNELLOCK, INC. 


No. 420 * 9% 


No. 415 + 10" 


No.430 + 10" 


No. 440 + 12" 


No.442 • 12" 


= No. 460G * 16 
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When NRI's educators created 
their new Small Engine 
Course, they made sure that you 
would get all the tools you need to 
trouble-shoot and maintain two-cycle, four- 
cycle, diesel, outboard, air or water-cooled 
engines. And, they packed the course with 
practical training to help you cash in on the 
opportunities available in this fast-grow- 

ing field. 


Only NRI supplies you with an Engine 
Component Kit designed for training. 
Hands-on experience comes quickly with the 
NRI Small Engine Repair Course. Along with 
the bite-size lessons fully illustrated, you 
receive all the components of a versatile 

3% HP Clinton Engine. Using NRI Power-On 
training principles, you assemble the com- 
plete engine, to use in your workshop or to 
install at a profit on one of your first jobs. 


Where other courses give you inexpensive 
hand tools, NRI includes with its training an 
inductive tachometer, professional volt ohm 
meter, torque wrench, valve spring compres- 
sors, ring compressors, and all the 
wrenches and specialized tools you need to 
start your own repair shop. 


NRI SCHOOLS 
McGraw-Hill Continuing 
Education Center 
3939 Wisconsin Avenue 
M. Washington, О.С. 20016 


Please rush me the one тее / 


catalog ! have checked 
| understand there is no D 


Name 


Two courses available. 

The 30-lesson Basic Repair Course covers 
the theory and practice of small engine 
operation and repair including lubrication, 
ignition, cooling, and starting systems. You 
specialize in professional lawn mower and 
other lawn-and-garden equipment repairs. 
You learn in depth with up to 10 times 
as much information provided as in competi- 
tive courses. 


With NRI's 45-lesson Master Repair Course, 
you move into more advanced training. Les- 
Sons cover chain saws, minibikes, mopeds, 

outboard engines, snowmobiles, golf carts, 

all-terrain vehicles, welders, generator sets, 

and other industrial equipment plus six 

lessons on motorcycle repairs. 


You learn the specitic engine requirements 
for power take-offs,charging systems, electri- 
cal systems, etc. Practical working knowl- 
edge of clutches, torque converters, trans- 
missions, and other drive train parts gives 
you the professionals' edge. 


You get more training and more equip- 
ment for your money with NRI. 

NRI is the unquestioned leader in technical 
home training, with more than a million stu- 
dents in its over six decades of instructional 
service. The oldest and largest school of its 
kind in the country, NRI offers you expert 
help every step of the way. You'll move 
ahead at your own speed, earning as you 
learn, with small engine repairs tor your fam- 
ily, friends, and neighbors. 


Send for the free catalog and discover how 
big your future can be in small engines. No 
salesman will call, If the coupon has been 
removed, write to: NRI Small Engine School, 
3939 Wisconsin, Washington, D.C. 20016. 


О SMALL ENGINE SERVICE & REPAIR 
COURSE • Basic and Master Courses I 


L3 AUTOMOTIVE MECHANICS 
Basic and Master Courses І 
O AIR CONDITIONING, REFRIGERA- І 
TION, & HEATING COURSES 


| O ELECTRICAL APPLIANCE SERVICING [| 


O CB/COMMUNICATIONS 
COLOR TV/QUADRAPHONIC STEREO [| 


Approved under СІ Bill if taken for 
career purposes. O Check for details. | Ш 


Address 


L| 
L| 
І obligation. No salesman will call. 
I 
[| 
І 


City/State/Zip. 


A 
(Please Print) id 1 
Lem Study Council Accredited Schoo! mex 
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Attic cooling 
[Continued from page 64 


fort. First, open windows in all 
rooms to be ventilated. Next, close 
the doors of rooms that are un- 
occupied. This reduces the volume 
of space that the fan is acting upon, 
increasing airflow in occupied areas. 
Leave the windows in these rooms 
open, however, so that whenever 
you open the door to one, you 
create instant ventilation. 

Two notes of caution: Be sure 
that at least two windows or a 
door are opened any time the fan 
is turned on; otherwise it can pull 
soot down the chimney of a fire- 
place or even through a furnace. 
And don't leave the fan on when 
you turn on the A/C. Otherwise, 
your costly chilled air will blow 
away. 


Attic-only systems 


While often less effective than 
whole-house ventilation, there are 
numerous ventilating devices that 
can help cool your house by vent- 
ing hot air from the attic. Usually 
these take in air at soffit vents or 
low roof vents and expel it through 
ridge, gable, or high roof vents. 

Such an attic system may be 
self-acting, or it may include 
powered roof ventilators on thermo- 
stats. The photographs and draw- 
ings on previous pages show what's 
available. 

With all ventilation systems, the 
location of the elements is criti- 
cal. The flow of air is affected both 
by the thermal effect (which sim- 
ply means that hot air rises) and 
by wind pressure. Bernoulli's the- 
orem states that areas of high ve- 
locity are areas of low pressure. 
Since air flows from high- to low- 
pressure regions, a ventilation sys- 
tem will work best if outlets are 
in low-pressure areas. (Powered 
vents help create their own high- 
velocity, low-pressure areas.) Ele- 
ments of a system should be located 
so that the inlet air passes over 
the maximum amount of hot, moist 
surface—especially the underside 
of the roof—before exiting. us 


SOME MANUFACTURERS AND DISTRIBU- 
TORS OF VENTILATION EQUIPMENT: 

ua-Mist, Inc. P.O. Box N-4, Winston-Salem 

; Broan Mfg. Inc., Hartford WI 

r Ventamatic " Corp: P.O. Box 728, 

h Products, Coop: 

9404; ison Co., Inter- 

national Metal Products Div. Box 20188, 500 
S. 15th St., Phoenix AZ 85036; Montgomer 

Ward, GS W. Chicago Ave. Chicago IL 


; Sears, Roebuck 

Co., Sears Tower, Chicago IL 60684; Tria 

Drawer 38271, Houston 

оп equipment ‘is widely 

available at bullder-supply stores, hardware 
stores, and larger department stores.) 


and stains. 


wastes only are flushed (about five 
out of six flushes, according to the 


maker of Eco-Flush). The Eco- 
Flush is also more difficult to in- 
stall than a dam, since the toilet 
tank must be removed. With some 
dual-flush systems, however, that's 
not required. 

If you are thinking about the 
old brick-or-bottle-in-the-tank trick, 
forget it! I tested that too and can 
report that there is a significant re- 
duction in the effectiveness of the 
flush. Such objects seem to impede 
water flow through the flush valve. 
And the amount of water saved is 
very small compared with that 
saved by the dams. 


My recommendations 


When building a new home or re- 
placing an existing toilet, by all 
means install water-saving toilets. 
They will cost little, if any, more 
than ordinary fixtures. For all ex- 
isting toilets, I recommend a dam. 
These less-than-five-dollar devices 
should pay for themselves in a 
short period, and chances are you 
will notice no difference in the 
flushing capabilities. 


If you have more than one toilet, 
Га recommend that you install a 
dam in one first; if that one gives 
satisfactory service, modify the oth- 
er toilets in the same way. The 
dams work very well for me, but 
toilet designs are different [see 
“How to Buy a Bathroom,” PS, 
Dec. '76], and I can’t vouch for 
how they will work in all. How do 
they affect the drain system? Ac- 
cording to experts I asked, there 
is still plenty of water to flush any- 
thing that should normally pass 
through the lines, providing prop- 
er slope is available. 

If yours is an average family 
flushing away 45 percent of the wa- 
ter consumed in your home, and 
you cut that in half with water- 
saving toilet devices, you have al- 
ready reduced your water and sew- 
age charges 20 percent. Modify 
shower heads and you could realize 
another 20-percent reduction. 

Testing these devices has made 
a believer out of me. I replaced my 
own shower head with a water- 
saving model from Eljer (simply 
because its spray pattern pleases 
me, and it did well on my tests); 


w 


Paint like a Pro 


Load paint. Plug it in. Pull the trigger. That's how 
easy it is to use the Wagner Power Painter. 

And you'll use it for every job, from painting 
your house or boat to spraying bug spray or ferti- 
lizer. You can use it for latex and enamel paint 


And you'll do it in about half the time. You'll be 
surprised at how economical it is and how much 
fun painting can be with the Wagner Power Painter. 

For more facts about this new way to paint write 
for your free POWER PAINTING booklet. 


А SPRAY TECH 


SPRAY TECH CORPORATION 
4307 QUEBEC AVE. NORTH 

MINNEAPOLIS, MINNESOTA 55428 
FREE! Please send me a FREE copy of DIS- 
COVER POWER PAINTING, Spray Tech's illus- 
trated guide to quick and easy spray painting. 


Name. 
Address. 


City — — — State. pL 
E77 


and I installed a flow-control de- 
vice behind the shower head in my 
son's bathroom. 

Since modifying the two showers 
and putting dams in three toilets, 
my water consumption is down by 
more than 30 percent. With a little 
more care, I feel it's possible to 
chop my old water bill by 50 per- 
cent. That will be my goal. 05 


SOME MANUFACTURERS' ADDRESSES. 
American Standard, Box 2003, New Bruns- 
wick, NJ 08903; Eljer Plumbingware, Wallace 
Murray Corp. Three Gateway Center, Pitts- 
burgh PA 15222; Geberit Mfg., Inc., Michigan 
City IN 46360 (replacement tanks for many 
toilets; these reduce water consumption to 
2.5 to 3.5 gallons per flush); Kohler Co., Koh- 
ler WI 53044; Metropolitan Watersaving Co., 
Inc., 5130 MacArthur Blvd., N.W., Suite 106, 
Washington DC 20016 (Little John dam); Na- 
tional Resources Conservation Committee, 
Box 18077, Rochester NY 14618 (distributes 
Obrien Two-Phase Flush mechanism, $8.99); 
Powers-Fiat, 3400 Oakton St., Skokie IL 60076; 
Savway Co., Inc., 930 Clarkson Ave., Brooklyn 
NY 11203 (Savway Dual Flush System, $4.9 8); 
3-B Manufacturing & Supply Co., Inc., 696: 
Worthington-Galena Road, Suite S, Worthing. 
toa ОН 45005 [Eco] Flush dual-flush system); 
Watersavers Inc., Box 22326, Cleveland OH 
44122 (Moby Dike dam апа Shower Flow.Con- 
trol insert). 


FOR FURTHER READING 

A Study of Flow Reduction and Treatment of 
Waste Water from Households, U.S. Dept. of 
Interior. 

Flushed with Pride; the Story of Thomas 
Crapper (inventor of the flush toilet), by Wal- 
lace Reyburn; Prentice-Hall, Inc. 
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Richard Petty, NRI Automotive 
Consultant, and Americas 
Winningest Stock Car Driver. 


Their Up-To-Date Courses Can 
Prepare You for Part-Time Income or 
a Career 
When your life depends on the mechanical 
performance of a car, you get to know and 
appreciate top mechanics. And believe me, 
they're few and far between. If there ever 
was a field where opportunity is knocking, 
this is it. 


I'm sure glad to see professional home train- 
ing like the two NRI courses come along. 
With NRI training, you can keep your pres- 
ent job while you learn, and you get the 
kind of hands-on experience that pays off 
under the hood. It's a lot of training for 

the money. 


Learn Auto Servicing Fast 
NRI's Basic Professional Repair Course cov- 
ers the basics of auto repair in 30 lessons 
From headlight to taillight, you'll learn all 
you need to know, quickly. Basic 
home training includes eight 
important service items, includ- 
ing an Inductive Pick-Up DC 
Power Timing Light, Ignition 
and Electrical Systems Analysis 
and Tune-Up Instrument, 
Tune-Up tool kit, and more. 


Professional 


NRI's 70-lesson Master 
Automotive Technician 
Course includes the 
equipment, tools and 


Pictured is just some of the professional 
equipment included in МАГ Automotive 4 
training programs. 


RUSH FOR FREE CATALOG “= 


г---------- -- 


training materials you need to be а real pro. 
In addition to personal services and “bite- 
size" lessons, you receive 10 pieces of auto 
service equipment, including an Ignition 
Analyzer Scope, Diagnostic Engine Analyzer, 
Inductive Pick-Up DC Power Timing Light, 
full set of tools, Torque Wrench, 4 different 
test gauges, and more. You'll learn to ser- 
vice electronic ignition systems, and even 
auto air conditioning . . . with an air condi- 
tioning systems analyzer and a refrigerant 
systems leak detector. 


Train with the Leaders— 

NRI and McGraw-Hill 

No other school has NRI's experience in 
home training . . . or McGraw-Hill's back- 
ground in continuing education. Mail the 
Coupon and check out what they have to 
offer. Over a million students have trained at 
home the NRI way, and you can too. 


If the coupon is missing, write: NRI Automo: 


tive School; 3939 Wisconsin Avenue; Wash- 
ington, D.C. 20016. 


AUTOMOTIVE MECHANICS * 


City/State/Zip. 


947-087 


——— 


І NRI SCHOOLS 1 
McGraw-Hill Continuing О courses 
Education Center ; 5 
[| | ^ B, Color TV/Audio, Communi- — Ё 
Wiig 3939 Wisconsin Avenue Em ] i 
1 сн Washington, О.С. 20016 А апала Computer Electronics " 
Hil 009 Air Conditioning, Refrigeration, and 
І s [1 Heating Courses [| 
І Please check for one tree А 
catalog only. NO SALES- Approved under GI Bill if taken 
MAN WILL CALL. Г] for career purposes. Check for 
[| details. І 
Мате І 
І Preasa Print) Age 1 
І Address [| 


A National Home Study Council Accredited School 
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Methanol conversion 


ued from page 91 


Con 


present gasoline tank would be 
used for methanol and a secondary; 
gasoline tank added. In any case, 
the gasoline fuel system and car- 
buretor remain unchanged except. 
for a fuel cutoff valve and a float- 
level sensing switch. 

As the engine starts and warms 
up on gasoline, the exhaust heat 
is conducted through a short, jack-| 
eted stainless-steel section. This is, 
the methanol vaporizer; whenever 
the engine starts, an electric fuel 
pump delivers filtered, liquid meth-| 
anol to it. As soon as the exhaust, 
heat vaporizes the methanol, gaso- 
line ceases to exit from the float 
bowl of the carb, the methanol 
vapor feeds to a demand regulator, | 
and the regulator supplies vapor 
to the carburetor in response to 
venturi action. Unlike a propane 
combination ^ vaporizer/regulator, 
this methanol regulator has no ex- 
ternal heat. That's why Harris was 
concerned at the moment of change- 
over to methanol. Sometimes the 
cold regulator condenses the meth- 
anol vapor for a few seconds until 
it warms up. Davison and Harris 
think they may have to direct a 
little temporary heat from the ex- 
haust or water jacket during warm- 
up. 


Carburetion 


The carburetor adaptation is sim- 
plicity itself. A venturi of heat and 
fuel-resistant plastic seats down 
into the carburetor inlet just under 
the air cleaner. This venturi has 
an annular distribution groove 
around it at the area of constric- 
tion. The fuel vapor feeds through 
a small tube into this groove and 
is drawn out and mixed with the 
incoming air, which carries it on 
into the intake manifold. Mixture 
adjustment, for the time being, is 
obtained by a manual valve on the 
regulator outlet that you turn in 
or out for best performance. 

As with most gaseous fuel sys- 
tems, a separate idle line feeds 
vapor to an idle port. For accelera- 
tion, a kickdown switch under the 
foot pedal opens a solenoid to 
shoot unregulated vapor directly 
into the carburetor. 

Simple as it is, the vapor sys- 
tem has some real advantages over 
the usual liquid carburetion pro- 
cess. Since the fuel enters the car- 
buretor as a vapor, there's none of 
the complication of trying to con- 
vert it to a vapor during the brief 
time it's in the carburetor. This 
results in much more even fuel dis- 


Methanol conversion 


WHAT'S HE DOING! PRESCRIPTION EYEGLASSES 


[Continued] Making a Concrete BY MAIL 
"v : Flower Pot! ...and 
tribution to the individual cylin- SO CAN YOU! 


ders and eliminates liquid fuel 
collection on the intake-manifold 
walls. Moreover, it does it without 
the substantial expense of preci- 


Make and sell your own S34 
Көен Concha ыы ЕИ 
Rush $5.00 for Book 


about Aluminum Molds Your own doctor's prescription will be 


sion-controlled injection. That's al- 
so the reason that prevaporizing 
gasoline is now being studied by 
major car builders. It happens that 
antipollution catalysts are extreme- 
ly sensitive to fuel-air ratio. Vary 
just a fraction from the exactly 
correct ratio, and catalyst perfor- 
mance dies. It's much easier to 
control a large-volume vapor-air 
mix than it is to meter minuscule 
droplets of liquid gasoline in a 
carburetor. 


What's the future for it? 


Both Harris and Davison admit 
some frustration. So far they 
haven't been able to interest ERDA 
in their experiments. ERDA ap- 
parently classes the combination of 
methanol with gasoline for start- 
ing as a "transitional" technology 
unworthy of investigation. That’s 
because gasoline is used to start 
the vehicle. What ERDA is look- 
ing for is a complete substitute for 
gasoline. 

*But that's silly," says Davison. 
“We could devise a burner that 
would heat up the vaporizer for a 
few seconds, and then start the car 
on methanol But I don't think 
that's desirable now. Down the 
road, when gasoline is becoming 
scarce, then you could do some- 
thing like that. But during the 
next decade or so I think we're 
going to want dual capability—to 
use both gas and an alternate fuel." 

Where would the methanol come 
from? Although a certain percent- 
age would come from renewable 
sources, such as wood or garbage, 
most of it would come from coal. 
Davison says there are enough 
coal reserves to permit methanol to 
be an alternate choice for gasoline 
that would last us several hundred 
years. 057 


FOR FURTHER READING 

“Methyl Alcohol as Motor Fuel” by R. R. 
Davison and W. D. Ha ! Bulletin 
No. 742, TEES Publi „ Zachry Engineer- 
ing Center, Texas A&M University System, 
College Station, Texas 77843 

"Characterization and Research Investiga- 
tion of Methanol and Methyl Fuels in Auto- 
mobile Engines,” Report МЕ-76:2 EPA Grant 
No. R803548-10, School of Engineering, Uni- 
versity of Santa Clara, Santa Clara, Calif. 


“A Vaporized Gasoline Metering System for 
Internal Combustion Engines,” by D. R. Ham- 
burg and J. E. Hyland, Ford Motor Co. SAE 
paper 760288, available for $2.75 (nonmem- 
bers) from Society of Automotive Engineers, 
Inc., 400 Commonwealth Drive, Warrendale, 
Pa. 15096 


with prices and production trade secrets 
direct from world's largest mold manufacturer. 


Send $5.00 CONCRETE MACHINERY COMPANY 
Today To > — p.0. BOX 899- HICKORY, N. C. 28601 


filled, or your present lenses duplicated. 
Large selection of the latest fashion frames. All 
types of lenses available. Quality, accuracy, fit 
guaranteed. 

SEND FOR FREE FAMILY CATALOG TODAY! 


PRISM OPTICAL INC. Est. 1959 
бе! рат, 10992 NW 7th Ave, No. Miami, Fla. 33168 


Over 350 designs to select from. 


In thirty years, 
you can give it to 
your grandson. 


That's because Schrade Old Timer Knives 
are hand-crafted to last from generation 

to generation. Each knife goes through more 
than 100 hand operations. Over 100 care- 
ful inspections. We've been working 
this tried-and-true way for more than 
70 years. There's just no other way 

to make a great knife. Ask vour 
grandfather. Schrade Cutlery 
Corporation, New York 12428. 


Sharp Finger 1520T 


Old Timer. 
by Schrade 
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IGNITOR, 
THE PROFESSIONAL’S 
CHOICE IN 
ELECTRONIC IGNITION! 


It fits inside the distributor, no 
black boxes or extra wiring. If you 
can change a set of points, you can 
install an IGNITOR. Improves 
spark plug life, easier cold weather 
starting, better over-all perform- 
ance. Fits all domestic cars and 
light trucks (55-777 with breaker 
plate system) plus VW, Porsche. 
Part #86004 


+ EASY TO INSTALL 

+ FITS INSIDE DISTRIBUTOR 

+ FLEET PROVEN 

* IMPROVED PERFORMANCE 

* MONEY-BACK GUARANTEE. YOUR FLEET COST $44.95 


LEGAL DRIVING LIGHTS 
Used by professionals that make their 
living driving cross country rigs, 
emergency vehicles and service trucks. 
Legal in all 50 states and Canada. 
Stainless Steel housings with complete 
wiring and switch kit. This a driver's 
driving light! Part #72006. 


YOUR FLEET COST $49.50 PR 


Plus $1.00 handling 


Evans-Sloan is a specialist in supplying equipment for car and truck fleets coast to coast. 
Our buying power enables us to offer excess inventory at low, low feet prices. Every prod- 
uct we offer carries a 30 day money-back guarantee if not satisfied. The only items 
you'll ever see advertised by us are fleet-proven and tested by professional drivers and 
maintenance supervisors. If you want to be on our fleet buyers hot-line mailing list, just 
send the coupon below with the words; FLEET HOT-LINE. 


EVANS-SLOAN /1058 East Edna Place, Covina, California 91722, phone 213/331-7833 
Please ship the following items: 


juan, Part = Item Price ll 


VISA/BAC/MASTER CHARGE ain Handling ll 
Card = UM CA Residents 6% tax ll 


mak еВ Total ii 
re 


ча П 


ADDRESS. |! 
CITY. STATE. ZIP. 


Painting silicone 
Paint won't stick to most silicone 
caulks, making neat trims a prob- 
lem. Solve the problem by coating 
the cured bead with contact ce 


ment, which does stick to silicone. i 


You can paint over the dried се- 


ment.—R. Day 


Caulk 
cork 


Avoid a clogged 
nozzle on your 
caulking gun by 
leaving a “cork” 
when you finish a 
job. Gun out an 
inch or so of 
caulking material 
before you store 
the gun. Later, 
you can get the 
caulk flowing again by pulling out 
the dried stopper. You should be 
able to uncork down to fresh ma- 
terial in the nozzle.—R. Day 


Cord reel 


k сомеа 


~ 18"x 1 BOWELS 
‹ OR BROOM HANDLE 1 


It's easy to coil and store 100 or 
more feet of heavy-duty electric 
cord on this simple reel. It's port- 
able, needs no stand, and stores 
on a shelf or peg. To operate, just 
grasp the handle and wind. For 
smooth coiling, always wind from 
the same end.—W. Waggoner 
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It pays to know your car inside-out. 


Your car can run better, last longer and get better gas mileage. 


ALFA ROMEO 62-75 all models w/carbs 
AMC PACER 75-77 covers all models . 
AUDI 70, 80, $0 66-72 covers all т; 

AUDI 1G0LS ' 70-76 covers all models . 
AUDI FOX 73-75 covers all models 

AUDI FOX 76.77 covers all models 

AUSTIN AMERICA 68-71 covers all módels 


AUSTIN HEALEY 100/6 & 3000 56-68 all тїз 
AUSTIN HEALEY SPRITE 58-74 covers all models 
AUSTIN MARINA 734 sedan and GT coupe 
RRACUDA & CHALLENGER 65-72 all models 
AZER, CHEV 59-77 for all 2 & 4 whl dr mdis 
MW 1600- 2000, 2002 59-75 all models inc TII 


BMW 2500, 2800, 3.0 all mdis inc Bavaria & CS ...9760-$10.95 
BCAT, MERCURY covers all models thru 76 _. 0978- $7.75 
ÜNCO, FORD 66-73 all 2 & 4 whi drive models 0504. $7.95 
ПСК 55:75 covers ай models 9679. $975 

BUICK 66-68 factory man. all mals 0024:$17.95 

BUICK 71-74 factory man. all mdis 0025-31795 


BUICK 75-76 factory тап, all тїз 0026-520.95 
CADILLAC 61.63 factory manual , 0001. 38.95 
CADILLAC 67.70 factory manual |. give year 00131095 
CADILLAC 71:74 factory manual: . ' give year . 0014.513.95 
CADILLAC 1975 supplement to 74 shop manual 

CADILLAC 1976 factory shop manual 


CADILLAC. SEVILLE, 1976 factory 
CAMARO all inc SS, Rallye, Sport, 228—57.74 
CAMARO 75-76 covers ай models 

CAPRI 70-74 covers 2000, 2600 4-cyl’ & V6 тз 
CAPRI 75-76 covers all models inc Capri 1 
CHARGER 67-70 for all models inc 500 & R/T 


CHARGER 71-75 covers all models 

CHEVELLE 64-77 inc Monte Carlo, El Camino 
CHEVETTE 76.77 covers all models 
CHEVROLET 32-54 tune & service all 6 & Vas 
CHEVROLET 55-67 inc Impala, Bel Air 
CHEVROLET 68-76 all full size models 


CHEVROLET 65-71 factory manual .... give year 
CHEVROLET 72.73 factory manual ... give year 
CHEVROLET 1974 factory manual 

CHEVROLET 1975 supplement to 1974 manual 
CHEVROLET 1976 supplement to 1974 manual 
CHEVROLET 1977 factory manual 

CHEVY M 62-77 covers all 6 & V8 ‘models 


CHEVY PICK-UPS 70-75 all models to 3/4 ton . 
CHEVY VANS 67-74 all models and GMC vans 
CHRYSLER 55-71 covers oll models 

CHRYSLER 71-74 factory man ... give year 
CHRYSLER 75.77 factory man ... give ye 
CITROEN 10, DS 67-73 for all máls 19, 20, 21... 9588. $9.95 


COLT. DODGE 71-75 covers all models 8264- $7.55 
COMET 71-76 covers all 6 & VB models 11. $695 
CORONET, DODGE 71.75 covers all models - $6.95 
CORVAIR 60:69 covers all models produced 
CORVETTE 57.64 covers all models 
CORVETTE 65-71 covers all models 


1713 $9.95 
38677: 37.55 
9646. $6.95, 
8289. $7.95 

83. $7.95 
8743-$14.95 


8537- $8.95, 


five year 
Ш give year 


ive year 
give year 


shop, manual 


8423. $6.95 
9692. 56:95 

7. 58:95 
8331- $6.95 


8212. $6.95 
0283. $6.35 
8460. $6.95 

$250 
0448. $8.95 
0870- $6.35 


0022.10.95. 
0023.12.95 
9151514:95 
9412- $7.95 
8734. $8.95 
9418-515.95, 
8187- $6.95 


200- $7.95 

01. $7.95 
1145. $8.95 
0020:519:95 
0021-522.95 


- $9.95 
$9.95 
- $9.95 
$9.95 
58.95 


B210, 1200 68-74 covers all models 
2401/2601 70-74 covers all models 


510 68.73 covers all sdn & wagon mdls 
610, 710, 68.76 covers all models 
1600/2000 SPL & SRL 311 sport 
PICK-UP 70-74 covers all models 
$20 75.76 "lj! Hustler’ pickup 

DODGE 55.71 includes Monaco, Polara 


DODGE 72.75 for all Monaco & Polara models 
DODGE RAMCHARGER 72.75 covers all models. 


0871. $5.95, 
8208. :7 


ls smart to know how to fix it, tune it, and keep it 
running right. In today’s economy more people than 
ever belore see the logic in servicing their own cars. 
The TOTAL SERVICE MANUAL for your car will show 
you how you can do everything from basic adjust 
ments to major repairs. 


TOTAL SERVICE MANUALS 


DODGE PICK-UP 68-75 covers all models 

DODGE VANS 67-77 all 100, 200, 300 т\з & Piym. 
DUSTER 70-76 for all models inc. Scamp 
FAIRLANE 62-70 covers all models E 


FALCON 60-63 all models 
FALCON, FORD 6 64-70 covers ali &-Cyl models 
FALCON, FORD VB 65-71 covers all V8 models 
FERRARI 250 all models plus 340, 375, 500 
HAT X1/8 7325 

FIAT 124 67.75 sdns, sta wens Inc TC, spel 


FIAT 124 SPORT 65-75 for coupe & spider mdls 
FIAT 128 6975 all models inc SL, Rally 

FIAT 131 7577 covers all models 

FIAT 850 64-74 all sedan, coupe, spider mdis 
FIREBIRD covers all models—67-74 

FORD inc Galaxie, LTO, Custom XL—55.67 
FORD 68-76 inc Galaxie, LTD, Custom & wens 


FORD 69-73 factory man, all mdis 
FORD 74-76 factory man. all mds 
FORD 

FORD 


a564. $5.95 

8203- $7.95 
92- $6.95 
81. $6. 


9422. $5.00 
3874- $4.95 
0480- $4.95 
0913:519:95 


9776. $7.95 


7118. 58.95 
9540. $955 


003.514,95 
0012.518.95 
872152975 
0879. $7.95 
8205. $7.95, 
8204. $7.95 


give year 
give year 
1977 factory manual for all models 
COURIER 72-75 covers all models 

FORD PICK-UPS 70-75 for all models to 3/4 ton 
FORD VANS 66-77 Econoline, 100, 200, 300 mais 


GRANADA 75-76 factory manual ... give year 
GREMLIN & HORNET 70-74 all 6 & V8 models 
HONDA 360. 600. 2—21 models 

HONDA CIVIC 73-74 for all models except СУСС 
HONDA CIVIC СУСС 75.76 

INTFRNATIONAL SCOUT 67-73 800, А, B, I| таз 
INTERNATIONAL 62-75 tune & maintain all mdls 


JAGUAR 48-61 for XK120, 140, 150 & Mk 8, 9, 10 
JAGUAR 55.69 sdn mdls 24, 34, 3.8, 240, 340 
JAGUAR E-type 61.72 covers ali 6 су! models 
JAGUAR XG 68.75 covers all 4.2 models 

JAGUAR VI2 72.74 for all E & XL models 
JAVELIN & AMX 68-71 covers all mdls inc. SST 


JEEP 50.65 4 cyl. 6 су! sta. wagon & trucks 
JEEP 66-74 Wagoneer, Cherokee, Commando 
| JEEP UNIVERSAL. CI-2A 

JEEP 5376 for all C33, C15, CJ models 
LANDROVER 59-76 all 2, 2A, 3 models 
LINCOLN & MERCURY $570 covers all models 


LINCOLN 69-73 factory shop manual .... give year 
LINCOLN 74.76 factory shop manual”. give year 
MATADOR, AMC 71.74 covers all 6 & VB models 
MAVERICK 70-72 covers VB 302 CIO models 
MAVERICK 69-71 6 cyl, 170, 200, 250 cu. in. eng. 
MAVERICK 73-76 all 6 & УВ models, inc. Comet 


MAZDA RX-2 70.73 covers sedan & coupe тё. 
MAZDA RX-3, 100 70-74 covers all models 
MAZDA PICK-UP 7275 В-1600 & rotary eng. máis 
MAZDA 808, 818 72:75 covers all models 
MAZDA 1500, 1800 67-74 covers all models 
MERCEDES-BENZ 190 59.68 B, C & 200 models 


57.57 190%, 1908, 3000, 600 
220 59.55 covers all тїз 
220 682 mdis except Diesel 
230 63-68 inc. 2305 & SL 
250 65.68 covers all models 
250 69.72 covers all models 


280 68-72 covers all models 
VB, 280, 300, 350, 450 mals 
74 tune-up all models 
factory manual... give year 
factory manual `. give year 
MG MIDGET 58-74 covers all models 


MGA & MGB 55-69 1500, 1600 & twin cam 
MGB, MGBGT 62-74 covers roadster & coupe mdis 
MGC' reprint of factory manual 

MORGAN 35.72 covers å & plus å 


8565. $5.95 


1025- $5.95. 
0924. $8.95 
0923. $8.95 


3769.51.95 
8207. 57.95 
9806-51295 
0508. 56:95 
1254. $9.95 
1149. $9.95 


0004-$14.95 
0015-$18:95 
8190.734 
9875. 

0481. 
8211: 


0835- 
0371. 
0880. 
0593- 
0573- 
1009- 


1027. 


REPAIR & SERVICE MANUALS 


CHILTON AUTO REPAIR 70-77 for all American саг 8559-$13.95 
CHILTON AUTO REPAIR 68-75 Reg. $12.95. Special 1775- $8.95 
CHILTON AUTO REPAIR 66-73. Reg. $10.95. Special 1773- $7.95 
CHILTON AUTO REPAIR 65-72. Reg. $10.95. Special 1772. $5.95 
MOTOR'S AUTO REPAIR 71-77 all American cars 8680-1495 
CHILTON AUTO REPAIR 54-63 for all American cars .1763-517.95 


WIRING DIAGRAM MANUAL 7075 all U.S. cars ..... 0787.22.95 
CHILTON AUTO HEAT k А/С MANUAL ail 70-76 .. 842651595 
AUTO TUNE-UPS FOR BEGINNERS basic & complete 8496- $5.95 
FLAT RATE MANUAL 66-75 U.S. cars for all repairs 0979-$14.95 


TRANSISTOR IGNITION SYSTEMS covers them all ... 8726- $5.95 
HOW TO TUNE YOUR CAR good for all cars...” 9622- $3.95 
BASIC REPAIR & TUNE-UP GUIDE by Harold Glenn 0981. $5.95 
BASIC AUTO REPAIR MANUAL a must item, Petersen 1712- $3.95 
SIC BODYWORK i PAINTING 1707- $235 
URETORS FUEL SYSTEMS 1711. $2.95 


BASIC ENGINE. HOTRODDING 0791. $2.95 
BASIC IGNITION & ELECTRICAL SYSTEMS 1708- $235 
BASIC AUTO TROUBLESHOOTING for all cars .... 0680. $2.95 
BASIC TOOLS what to buy & how to use it ...0629- $2.95 
BRAKE SERVICE GUIDE for repairing all makes .. 8359- $4.95 
HOLLEY carbs, all 2 & 


ROCHESTER carbs, all inc 4MV Quadrajet 

SU, SU-MITACHI carbs, tuning rebuilding 
STROMEERG СО & COSE carbs Tune & repair 
WEBER carburetors "tuning & rebuilding all 
FUEL INJECTION MANUAL all gas & Diesel makes 
MINOR AUTO BODY REPAIR step by step how to 


AUTO BODY REPAIRING Е REPAINTING 

GLASS FIBER AUTO BODY construction & repair 
PRACTICAL ENGINE SWAPPING how to do it right 
ENGINE SWAPPING latest howto information 
AUTOMORILE ENGINE REBUILDING 

ELECTRICAL SYSTEMS inc. tapes & radios 


[AUTO RESTORATION GUIDE big 


4 bbl, tune & repair .... 9411- $5.95 


9652- $4.95 
9665- $2.95 
1237. $325 
3803- $3.95 
0682. $8.95 
8425. $4.95 


5104. $6.95 


1017-1250 
8117- $9.95 


lest ever published 0959-$14.95 


AUTOMOBILE RESTORATION GUIDE for all cars 
CAR INTERIOR RESTORATION useful for all cars 
RESTORATION ANTIQUE & CLASSIC CARS 
RESTORATION BOOK, Petersen's. Very complete 
SMALL ENGINE SERVICE MANUAL for all 1 cyl. eng. 


0525. $3.95 
0995. $3.95 
1000- $3.95 
8349. $4.95 


ART of CUSTOM PAINTING for cars, vans & bikes 
CUSTOMIZING YOUR VAN. Most complete book yel 
COMPLETE VAN BOOK customize it inside out 
HOW TO LIVE IN YOUR VAN .. AND LOVE IT 
VAN conversion plans for Ford, Oodge, Chevy vans 8032- $9.95 


HOME REPAIR GUIDES 


LAWNMOWER service & fix all popular makes 
CHAIN SAW SERVICE MANUAL for top 34 makes 
WASHING MACHINES fix all makes & models 
ELECTRICAL REPAIRS how to do them right 
DOMESTIC OIL BURNERS installing & servicing 
FURNITURE repair & refinishing i 


SOLAR HEATING & COOLING how to get it free ...8728- $4.9 
SAVING ENERGY а must guide for every homeowner 8729- $5. 
CENTRAL HEATING & air conditioning guide 

HOW-TO-BUILD A НОМЕ WORKSHOP 

WOW-TO-BUILD OUTDOOR FURNITURE 


8337. $9.95 


8050. $4. 
0557. $7: 
8006- $4.9 
8047- $4: 


SAWHORSE TOOL CHEST 
-Т.В KITCHEN CABINETS, DIVIDERS, FURNITURE 
НТВ FENCES, GATES. OUTDOOR PROJECTS 
HOW-TO-BUILO BIRDHOUSES, BIRD FEEDERS 
HOW-TO-BUILD BARS 

HOW-TO-MODERNIZE THE ATTIC 


HOW-TO-LAY CERAMIC TILE 
BRICKLAYING "SIMPLIFIED 


ROOFING | SIMPLIFIED 


0976. $7.95 | 


БП 


SUPER ‘catalog of car parts ... name it & find it 8475- $5.95 
VAN & CAMPER BOOKS 
HOW TO CUSTOMIZE CARS & RODS George Barris 6329- $3.95 


TOTAL SERVICE MANUALS are digests of official 
factory manuals. Each is carefully written to be under. 
stood and used by the car owner himself. Illustrated 
with hundreds of photos and diagrams, Clear and easy 
to follow yet so complete and detailed they are used 
by professionals, 


Telephone orders (516) 676-8043 


MUSTANG 6 65-72 covers 200 & 250 engines 
MUSTANG VB 65-73 covers all models 
MUSTANG ОП 74.76 covers all models 


NOVA 6 69-75 covers all 6 су! models 
NOVA VB 69-75 covers all B-cyl models 
OLDSMOBILE covers all models—55-74 
OLDSMOBILE 75.77 factory man .. give year 
OPEL KADETT 62.73 1000, 1100, 1200 models 
OPEL KADETT 67-73 1500, 1700, 1900 тз 


OPEL 1900 MANTA 70-74 covers all coupe mdis 
OPEL GT 68-73 covers all 1900 models 
PEUGEOT 304 covers all models—70-73 
PEUGEOT 405 60-75 covers all models 

PEUGEOT 504 68-74 covers all models inc diesel 
PINTO 7073 covers all models 


PINTO 74-76 covers all models 
PLYMOUTH inc Belvedere, Fury, б1Х—55-71 
PLYMOUTH 72-76 Fury, ViP, Gram, Suburban mdis 
PONTIAC inc Catalina, B'ville, Ventura—55-74 
PORSCHE 911 64-69 covers all models 8336. $9.95, 
PORSCHE 911 70.73 covers all models 1591. $9.95 


PORSCHE 911 74.76 all models, except turbo .... 8518. $8.95 
PORSCHE 912 6569 with 1582сс engine. 1590. $9.95 
PORSCHE 914/4 7075 1700, 1800, 8000 mdis 7123- $8.55 
RAMCHARGER, TRAILDUSTER '74.75 'ali models $7.95 
REBEL 57-70 covers all 6 & V8 models 0. $6.95 
RENAULT 8, 10 6272 covers all models 0836. $8.95 


RENAULT 15, 17 all TL, TS models—71-76 
ROADRUNNER & SATELLITE 68-73 ай models 
ЗААВ 95/86 66-74 covers all V4 models 
SAAB 99 69.74 covers all models inc fuel inj 
ЗААВ 99 75.76 covers all models inc EMS 
SUBARU 70:74 covers all FF, б, GL, DL mdls 


SUNBEAM ALPINE 55.56 MKI, 2, 3, 4 & Rapier 
TEMPEST, GTO, LE WANS 68.73 all models 
THUNDERBIRD '69.73 factory man. give year 
THUNDERBIRD 74-76 factory man. give year ......0017-$18.95 
TORINO 68:75 all models inc Elite, Ranchero ....8189- $6.95 
TOYOTA CARINA 71:74 covers all models 0942. $8.95 


TOYOTA CELICA 70.74 ST & GT w BR & 18R-C eng 0912. 58.95 
TOYOTA CELICA 75.77 covers all models 0417. $7.95 
TOYOTA COROLLA 68-74 covers all models 1127. $235 
TOYOTA CORONA 68-76 all 4-cy! mdis inc Mark ii .7132. $7.95 
TOYOTA CORONA Mk 2 72.74 for all 6 cyl mdis ..0754. $7.95 
TOYOTA HILUX 7074 for all pick-up models ......0BB1- $7.95 


TOYOTA LAND CRUISER 66-74 covers all models ...0882- $7.95 
TRIUMPH STAG 70-74 0687. $9.95 
TRIUMPH SPITFIRE 62:74 ali models МК I-IV’. 0861. $8.95 
TRIUMPH TR2, ТЕЗ, TRA 52.67 covers all models .0927. $7.95 
TRIUMPH TRS, ТАБ 67.74 ай mdis inc Т8250 J863. $8.95 
TRIUMPH TRI 8599. $8.95 


VALIANT 6357 covers all models $6.95 
VALIANT 68-76 all mdis inc Scamp, Signette 56:95 
VEGA 70.71 covers all models - $4.95 
VEGA 72.73 all 140 CID & GT 120 CIO models . $6.95 
VEGA 74.75 covers all 4-ylinder models 57:95 
VEGA 7677 covers all models $6.95 


VOLKSWAGEN BEETLE 61.76 all models inc KG - $6.95 
VOLKSWAGEN RABBIT, SCIROCCO 74-75 $795 
VOLKSWAGEN 61-76 camper transporter 1125- $8,95 
VOLKSWAGEN 62-73 Saback, fastback type 3 1600 f 
VOLKSWAGEN 411 6822 411, L, E, & LE mdls 

VOLKSWAGEN 412 all models — 7173 
VOLKSWAGEN DASHER 746 covers all models 
VOLVO 120 61.70 all тїз inc 122, 12367, 130 
VOLVO 142, 144, 145 66.74 covers all models 
VOLVO 164 68-75 all models inc fuel injection - 
VOLVO 240 75-76 for all 242, 244, 245 mdls 


Visit our retail store at 139 E. 47th St., N.) 


Schechter & Co. 
181 Glen Ave., Sea Cliff, N.Y. 11579 
PLEASE PRINT OR TYPE NAME AND ADDRESS 169 


9876- 58.95 
0479- $8.95 
8272. $7.95 


8187. $6.95 
0934. 58:95 
0678. $9.75 


3724. 59.95 
1782. $9.95, 


0858. $8.95 
9589. $9.95 
9872- $8.95 
1546- $9.95 
0876. $7.95 
0482- $6.95, 


9830- $7.35 


0676- $975 


0853. $8.95 
049. $6.95 
0006-514:93 


58 
8517- $8.95 
521- $8.95 


Name 


Address 
City 


State zip 


1 l enclose full payment phone orders (516) 676-8043 
[зе C.0.D. (U.S.A, only) $2 extra 

Charge кз shipped to all parts U.S.A. & Canada 
С American Express. Bankamericard 

Card 

number 


BOOK NO. 


QTY — |PRICE EACH 


s 
В 
Б 
d 
postage / handling 
TOTAL 


225 YD. RANGE 


Trumark 
Wrist-Rocket- 


as L8S.PULL 


at dealers or order direct $4.00 онов poia 
REPLACEMENT RUBBERS & LEATHER POUCH ASSEMBLY $150 Ў 
TRUMARK WRIST-ROCKET: P.O.BOX 1517, BOULDER,CO.80306 


FREE BLUEPRINTS 
and PLAN READING LESSON 


Beginners, craftsmen, even foremen and super- 
intendents, have sent f for these free blueprints 
and trial lesson in P! as а means of 

Builders 
er Blan Read- 


CHICAGO TECHNICAL COLLEGE Veterans 
pt. PS:87, 2000 S. Michigan Ave, Check 
Chicago, IIl. 60616 Here 


1 

1 

| Please mail me a Free Trial Lesson, Blueprints 
and Builders Catalog. ! understand there is no 

| Obligation--no salesman will call. 

1 

1 

1 

[7 


CHICAGO TECHNICAL COLLEGE 


2000 So. Michigan Ave., Chicago, 111. 60616 


It tilts, turns, and rotates - - - 
firmly holding your work exactly 
where you want it - - - all controlled 
by the exclusive patented variable 
load control knob and split ball 


feature The Original PanaVise* 


only $21.95 


THERE IS A PANAVISETO FIT 
YOUR EXACT NEEDS 

Select the most suitable combi- 
nation from the five interchange- 
able heads and four bases. Add 
more heads later as you need them. 


WHEN YOU BUY PANAVISE? YOU ARE BUYING A QUALITY TOOL. IT WILL 
PROBABLY BE THE MOST USED TOOL ON YOUR BENCH. IT WILL PERFORM 
FOR YEARS AND FUNCTION AS YOU WANT AND EXPECT IT TO. 


We are proud of our product. 
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Write for FREE catalog and dealer list 
Dept. 54 10107 Adella Ave., South Gate, CA 90280 


Controlled == 
* Buy Factory Direct and Save 
Thousands In Use ө Free Brochure 
* Easy Homeowner Installation 
* Immediate Shipment by UPS or PP. 
HELPMATE Equipment Co. Dept. PS877, Baroda, MI 49101 


Italian GT beauty. German VW practi- 
cality. American engineering. Prefin- 
ished fiberglass body has roll-up win- 
dows and operating doors. Bolts to 
stock VW chassis. Send $2 for catalog 
and prices to: Kelmark Engineering, 
Inc., Department PS-8, 2209 Jolly Road, 
Okemos, MI 48864. (517) 349-1400. 


ALL NEW 
WORKSHOP BOOKS 


$ 7.00 


[1 Building a Small Lathe 

[1 ‘CARIBOU’ Live Steam 
Switcher 

11 Electric Clocks and 
How to Make Them 

L] Building the Open Column 
Launch Engine 

[1 Internal Fire—The Internal 
Combustion Engine 

[L] Model Steamer Building 

[1 Digging by Steam 

[1 Low-Cost, Energy-Efficient 
Shelter 

[ ] Stirling-Cycle Machines 

[1 How to Make an Electric 
Clock 

[ 1 Woodworker Annual #80 

L] Electric Clocks and 

Chimes 545 


CALDWELL INDUSTRIES 


E. Davis St. 
Luling Texas 78648 


5.95 


18.95 
3.00 
9.95 


10.95 
10.95 


3.50 
12.50 


CALDWELL INDUSTRIES 


NEW WIDE FIELD 
TELESCOPE 


In seconds you're scanning 
the astounding universe, get 
ting clear, bright, spectacular wide 
angle views of stars, moon, comets 
with the unique Edmund easy-to-use 


portable 44", 1/4 Newtonian reflec 
for telescope. Just insert the eye- 
piece, focus; its big 31° field of view 


gives you more stars in a single view 
than any other type of 'scope. Take 
it anywhere (only 17" 10 Ib.) for 

Space age enjoyment of the heavens 
reno. Мо, 2001N 


& outdoors! 
(BRIGHT RED) 5149°5 Pps. 
eeeeeeeee ө ө ө ө ө ө е ө 


SAVE 50%! 


8X 20 MONOCULAR f, 2 
Fantastic bargain! Top quality Si 
Scope, a $30 value, now offered at 


$14.95! Our special purchase saves 

you 50% and you get 100% coated 

optics; 393 ft. field of view. Only 2 

oz.—stores in еми, purse, glove 

compartment. Fits in your palm—peer into hard-to-see places 
without letting subject know you're spying. Great for birders 
and race fans; incls. neck strap, leatherette 31/x1'/x2" case. 
Beautiful brushed metal finish. Buy two—one for a gift! 


PAT. 


Stock No. 1568N $14.95 "7* 
* © 9 ө ө ө ө өе ө ө ө ө е өе ө ө * 
SAVE 50% 


DELUXE AM/FM WALL RADIO 
Great surplus buy saves you 50% on 
brand new AM/FM Deluxe Wall Radio 
w/ handsome silver/black control 
panel. Mount anywhere: den, kitchen, 
edroom, office, workshop. Self-cont. 
Philco-Ford radio chassis (14!4x 
3-13/16x3%") w/ 11 transistors, vol. control, AM/FM hi-sensi- 
tivity tuner, AFC, 2%” dia. speaker, 74%’ 110VAC cord. Oi 
cost $30 ea. in 3000 quant. for nat'l. motel chain. Retail valu 
over $40! Buy several now! 
No. 72,275N — (READY TO PLAY!) $19.95 "ға. 
SAVE MORE! BUY 3 OR MORE @ 2 $17.95 "^ 


GIANT MAGNET, LITTLE PRICE! 

"Fish" with this powerful 1 Ib. ce- 

ramic magnet. Lifts over 150 pounds, 

Only costs $11.95. Tie a line to its 

stainless steel handle, drop it over- 

board and your first treasure haul 

(anchors, tackle, ferrous metal valu- 

ables?) can pay more than its cost. 

4 ceramic magnets, in series, be- 

tween 4 steel plates; develops fascinating strength. Great for 
"fishing", for scrap metal and tool recovery, too 


No. 42,318N . (1 x 1% x 4%") 


MEASURE WIND 
SPEED ANYWHERE 


Hold this handy (16 oz.) low cost 
Anemometer into the wind, quickly 
read wind speed on its big dial— 
from a 5 mph breeze to a 70 mph 
gale. Sensitive, accurate to plus or 
minus 3% of full scale (2.1 mph), 
'eq. no batts., electrical circuits, adjustments or recalibration. 
e quality unit of black plastic w/ all critical moving parts of 
marine bronze and brass, is always ready to use. Great for 


golf, boating, flying . . . and a terrific value. Includes security 
strap. 
No. 42,428N _ (7157 HIGH) ... zz... 39.98 жы 


Y Be. * COMPLETE AND MAIL WITH CHECK, М.О. OR CHARGE NO. 
em EDMUND SCIENTIFIC CO.  16-N Edscorp Building, Barrington, N.J. 08007 


How Many Stock No. Description (609)547-3488 


Charge my с American Exp. 
D BankAmericard C) Master Chg. 


woen CIO @ Б 


Card Expiration Dat 
30-DAY MONEY-BACK GUARANTEE, Name. 


Signature. 


Add Handling and Service Charge 
! enclose 
Deneck Clmoney order for TOTAL $ 


AMAZING & HARD-TO-FIND 
SCIENCE BUYS? 


And our FREE 164 PAGE CATALOG is packed 


with exciting and unusual values in ecological and 
physical science items — plus 4,500 finds for fun, 
study or profit...for every member of the family. 


ALTERNATE ENERGY 
SPACE AGE - HOBBIES 


PRO ELECTRONIC SOUND CATCHER 


Parabolic mike w/1 reflecting shield 
& 2 1.C.'s in amplifier magnifies signals 
100X that of omni-directional mikes. 
Catch а songbird М; mile off; QB's huddle 
; sounds never before heard. Super 
directivity gives highest signal to noise 
ratio poss. Safe: auto. cuts off ear dam- 
aging noises. Earphones, tape recorder 
output tripod socket. Req. two 9v trans- 
batt. (not incl.). 


No.1649N . (574 LB.) $299.00 "ғ: 
e * ө ө ө ө ө ө ө ө ө ө ө ө ө ө ө 


K AUTHENTIC SCALED WINDMILLS 
N 

Real-thing replicas show wind dir 

Pa tion, wheel silently revolves on ball 

A bearings. Give your grounds unique 

A rural Charm! Great centerpiece for 

L. planter, flowers. Use fo hold yard 

fight, house number, sign or as mail- 


box. For school, a fine "energy crisis" science project—does 
everything but pump water. Heavy gauge steel, durable outdoor 
finish; aluminum color w/red trim. 


No. 71,923NN (7* DESK MOD.) $13.95 "а. 
No. 71,924NN (4% FOOT—14 LB.) $39.95 "ға. 
но. 85,229NN (8 FOOT—46 LB.) $54.95 ro» 
* «о ө ө ө ө ө ө ө ө ө ө ө ө ө ө ө 
SUPER POWER FOR 
ANY AM RADIO 


New antenna assist turns a tiny 
transistor into a tiger, has pulled in 
—- stations up to 1000* miles away! Just 
set beside radio (no wires, clips, 
Grounding) and fine-tune Select-A- 

enna's dial. Great for clearing weak 

crowded 


signals in radio depressed areas, off-coast island: 


frequency stations. Solid state—uses no electricity, batts., 
tubes. 


Stock No. 72,095N $19.95 "а. 
ULTRA SELECT-A-TENNA 

No. 72,147N (*OVER 1000 MI.) $24.95 ""*- 

local conditione 

DELUXE ULTRASENSITIVE ANTENNA 

No. 72,263N (OP TO 3000 MI.) $177.50 "Р. 
* + ө ө ө ө ө ө ө ө о ө ө ө ө ө ө 

H BUILD A WORKING 


STEAM ENGINE 


Exact replica of old-time Single Act- 
ing Engine can power erector set as- 
semblies, shows fascinating funda- 
mentals 'of steam engine. Runs on 
tap water; you control speed with 
throttle valve, make the whistle blow! 
Under adult supervision, provides countless hours of instruc- 
tive enjoyment. Easily assemble kit's 35 precision parts, in- 
cluding safety valve, in 2-3 hrs. Full instrs. 

No. 72,202NN (6x814" hi; base 734" sq.) ......... $27.50 "»*- 
EXTRA DRY FUEL TABLETS, PKG. OF 20 

No. P-42,324NN ð $1.95 "ра 


MAIL COUPON FOR 
GIANT FREE 
CATALOG! 


164 PAGES MORE THAN 
450 UNUSUAL 

BARGAINS 
Completely new Catalog. Packed with huge selection of telescopes, mi- 
croseopes, Binoculars. magnets, magnifers, prisms, photo components, 
у and Unique Lighting items, parts, kits, accessories — 


hard-to-get surplus bargains. 100's ‘of charts, illustrations. For hot 
sperimenters, schools, industry 


EDMUND SCIENTIFIC CO. 
Dept. 15-N, Edscorp Built 


Please rush Free Gi 


К 


Total 


You must be satisfied or return Address pee x а= т 
any purchase in 30 days for full сиу mats. т mm = - 


2€ per day. 


Drill. 


| NAME 


Drill Your 
Own Water Well 


50..100...200 Feet Deep. 
SAVE HUNDREDS ОЕ DOLLARS! 


You can tap the vast, unlimited supply of good, clean, pure water 
beneath the surface of your property and have all the water you need for 


What makes this possible is a remarkable invention called the Hydra- 
Drill. Amazingly, it is almost as саѕу and inexpensive to operate as a 
power lawn mower. In the last 10 years, thousands of people all over the 
world have drilled water wells with a Hydra- 


If you want to know more about this won- 
derful way to drill your own water well and 
have a lifetime supply of chemical-free water 
for just pennies per day, then do yourself a 
favor. Send just $1 for our big, fully-illustrated 
information package including complete in- 
structions on "How To Drill For Water." The 
| information package will be rushed to you by 
return First Class mail. Satisfaction guaranteed 
or your $1 back! 


[-———- CLIP COUPON AND MAIL TODAY! — 
| Deeprock Mfg. Co. Dept. PS87 
| Opelika, Alabama 36801 


Enclosed is $1.00 
tion package incl 
i DRILL FOR WATEI 


Please send me the illustrated. inform: 
complete instructions оп "HOW TO 


PEAKERS 
AND SAVE UP TO 50%, 


Send lor ош tee, loctpocked 44poge coto 
iol ond leom how lo assemble your 


ERLAB 
Dept. PS-A, 5500 35th МЕ 
Seattle, Washington 98105 


SWITCHBLADE COMB only 2.95 


FOOL YOUR FRIENDS. NOVEL & USEFUL. PUSH 
THE BUTTON AND COMB BLADE SPRINGS OPEN. 
9" OVERALL LENGTH WITH LOCKING DEVICE. 
MODEL . M-10-PB 52.95 EA. plus 30€ postage 
WESTBURY SALES CO. 373 Maple Ave. 


Westbury, М.Ү. 11590 Dept. PB-8-PS 


Rockwell Speed-Bloc Sander— 
Palm grip design for one hand 
use. Thumb control switch, off- 
set pad for 4 way flush sand- 
ing, 12000 OPM. 100% Ball 
Bearing, 5/64” Orbit, 2 Amps. 


otor to pad design. 
Pad size 4¥2" x 4%". Add $2.00 
for shipping. Reg. $64.99. 
AM0(330)-RT . .... ..... $47.98 


————————————— 
SILVO (BRAND NAME) TOOL CATALOG 
THOUSANDS OF EXCITING TOOL VALUES: 
Stanley, Wen, Speedy-Sprayers, Milwaukee, Rock- 
well, Dremel, Skil, Nicholson, Disston, Millers 
Falls, Helios, W Plumb, Kennedy, Huot, 
Ridgid, Crescent, Vise-Grip, Audel Books, Unim: 
Wiss, Channel-lock, General, Pony Clamps 
many Nationally Advertised brands of tools 
supplies. We ship Coast to Coast at prices hard 
to beat. Send $1.00 for our big SILVO TOOL 
CATALOG today. 


SILVO HARDWARE CO. 


107 Walnut St., Dept. PS7-8, Phila., Pa. 19106 
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WHEN YOU BUILD AN 


M&S 2 CLOCK... 


IS THE DIFFERENCE! 
NEW 32-PAGE COLOR 
CATALOG shows 19 authentic 
antique replica floor, wall & 
mantel clocks plus the fine 
woods & imported movements 
to build them. Send $1 for 
catalog & 1 of the following 
plans to build (check): Grand- 
father О Grandmother O 
Steeple О or School D clock. 
CATALOG ALONE 50¢ 

MASON & SULLIVAN 

Dept. PS87, Osterville, Ma. 02655 


Electrical-accessory failures 


[Continued from page 125] 


the resulting problem should 
easy to spot. If the two separa: 
filaments in a taillight happen 
touch because of vibration, for in. 
stance; or if the common groun 
wire of the taillight mount shoul 
open, the parking lights and th 
directional signal/brake-light cir. 
cuit will begin to supply each oth 
er with current. The results can 
strange: Apply the brakes and th 
instrument panel of your d 
lights up (because it's connected 
to the parking lights). In any of 
these weird electrical circumstances, 
where two or more accessories see! 
to be interacting with one another, 
suspect the article they have in com. 
mon as the troublemaker. 

The dome light and horn circui 
can also cause trouble. On man; 
cars, the dome light connects di- 
rectly to the positive side of th 
battery; the ground connection is 
switched on and off at the dash’ 
headlight switch or at the individ. 
ual door-open sensor switch: 
(mounted near each door’s hinge) 
You can test switches one at a tim 
simply by placing the test-ligh 
probe (other side to ground) on 
the switch contact. Open the door 
for that particular switch only 
test the headlight switch by turn 
ing it on with all doors closed. If 
the test light glows, the switch is 
open. If everything checks out prop- 
erly, touch the probe to each 
side of the dome-light socket. If it 
lights only on one terminal, the 
dome light is bad; if it lights on 
both terminals, the wire between 
the dome light and switches is 
open; if it doesn't light on either 
terminal, the wire to the fuse block 
or the domelight is open. 

The horn is controlled by a relay 
under the hood, to carry the high 
current a horn requires. The relay 
is controlled by the horn button 
on the steering wheel. Test the 
horn using the “open-circuit” draw- 
ing, but do it backwards—from the 
horn to the relay. If it checks out 
properly (the horn relay clicks 
each time you push the horn but- 
ton), the relay contacts are open. 
If there's no click, connect the 
test light to the steering-wheel but- 
ton (the cable leaves the column 
at the bottom, near the fire wall). 
If the test light glows, or if the 
relay clicks with the button pushed, 
the switch is open. If not, the wire 
between the switch and relay, or 
the wire between the relay and 
positive side of the battery, or the 
relay coil itself, is open. Шш 


— ) 
7%-ЕООТ TV PICTURE! 


NOW enjoy THEATER SIZE TV in your home 
with amazing Projector! Just place in front 
of set (up to 21") and enlarge 5x6 foot TV 
pictures on wall! COLOR or B&W. Easy-to- 
build Kit comes with: PRECISION LENS 
SYSTEM, and simple 11x17” Plans. You sup: 
ply scrap cardboard. Compares to $1,5 


commercial projector, yet Kit is ONLY $14.95 
postpaid. GUARANTEED TO WORK, or your 
money back! FREE BONUS: 36-TV TIPS, if 
you order toda 


Colonial Drive, Dept. В 
Christmas, Florida 32709 


SNOWHILLS, PS8 


SAVE MONEY 


Assemble our unique Mini- 
Dozer Tractor Kit. Buy fac: 
tory-direct. Catalog of Kit 

construction and uses — $.50 


LIGHTLITER 


SCARES THIEVES 
SERVES YOU 


© Automatically tums lights on when they're needed 

© Frightens off prowl 

© Welcomes friends 

* Turns lights off when you leave 

• Turns them on when you return 

© Conserves energy — use lights only when you 
need them 

* Ignores animal, street traffic, shrubbery movements 

Patented, solid state radar sensor, measuring 3°x4"x7”. 

20-foot range, wide angle. Draws 3⁄4 amp. 12 v. 

includes everything needed for standard installation 

transformer, relay, mounting hardware, wire, 

easy-to-follow directions. (Light fixture not included) 

Guaranteed one year excluding misuse or accident 


Distributors inquire on company letterhead $11 9.00 


— 


"Build.it. yourself" Plans — $6.00 ясе а == эшш ш = ы 
(refunded on any purchase!) == RADAR CONTROL SYSTEMS CORP. Dept. PS871 
1 7880 — €: П 
STRUCK KIT, Dept. PS87, Cedarburg, WI 53012] | | San Diego, California $2111 1 
X PLEASE SEND МЕ __LIGHTUTERS at $119 each H 
1 — — Please send more information. 
110 VOLT A.C. GENERATORS H Eee pee a 
60 cycles, 3000 watts. Wt. 27 pounds, ^10" Fan- | | 1 — 
belt driven from car or pickup. Operates T.V. all | | p CHARGE MY:  BANKAMERICARD — — MASTERCHARGE 
power tools, Over 15,000 in service. This is our 27th | | р Шы 
year, Guaranteed 6 months. $125.00 Postpaid while | | р CARO NO ‘EXPIRATION DATE 
Supply lasts, Our X1200-watt generator needs no bat- | | M SIGNATURE = 
tery. Special price—$115.00 Postpaid ta = 
P.O. Box 7160 PS, 2821 Mays, Amarillo, Texas 79109 | | Fo Please Prat 
0. Box ; гуз, Amarillo, Texas В ак. JAM 
em = SWE - Р. = 
LI California residents add 6% sales tax. 


PORTABLE STEAM CLEANER 


“Steam in 60 Seconds” 


water presure 


"WEDCO MFG., INC., Dept. 5-6, 


гора 
Auxiliary pump required on low 
Box D, Jack 


Wyoming 83001 


n method of DYNAMIC-TENSION 
5! 


ft 

notice. Bi {3 useful muscles. 
Gain weight, if needed. Lose 
“pot belly." Send your name and 
address for 32-page book—FREE. 
CHARLES ATLAS, 49 West 23rd St, 
New York, N.Y. 10010 Dept. 1H 


- KNUCKLE BUCKLE 


Practical, Functional, Funkie! 
GREAT GIFT! 


POW!—The most novel buckle ever made. 
Expertly hand cast metal buckle BRASS 
PLATED! Fits all standard belts. For novelty 

\ purpose only. Not intended for any other 
uses. Only 4.95 plus 50 post and handling. 
Special 2 for 10.00 Postpaid. 


Š & W KNIFE CO. Box 35246 PS Chicago, IIl. 60635 


BUILD YOUR OWN 
TRAVEL TRAILER. 


CAMI 


е Hunting 

© Fishing 

© Camping 
© Sleeps 4 
© Guaranteed 


For the first time — a fiberglass Do-It-Yourself 
Kit! No welding. Scamp kit includes all parts 
you need and fully-illustrated step-by-step as- 
sembly manual. Scamp can be completed in 60 
hours with minimum tools. Also available ready 
to hitch-up-and-go. 


Write SCAMP Industries, Inc., PS-8 
5651 Manitou Rd., Топка Bay, MN 55331 for 
beautiful 12-pg. full color catalog. Please en- 
close $2.00 for postage and handling. 


UNIQUE SPORTS CAR KIT 
for VW. Fun, Easy to Build. 


Маке Extra Money in Spare Time 
Fix Chain Saws 


You'll find all the in- 
formation you will 


Only repair manual of its kind. 312 pages of 
easy-to-understand and easy-to follow infor- 
mation. Shows and tells you how to tear 
down, repair, reassemble and adjust 26 of 
the most popular chain saws. Exploded dia- 
grams. Clear photographs. Lists symptoms 
of common saw failures and gives trouble- 
shooting procedures. Information on electric 
chain saws. The only universal Chain Saw 
Service Manual — $7.95. 


New 11th edition — Small Engines. 
| Service Manual. Tells how to fix 

small gas engines on Lawn Mowers, 
|| Garden Tillers, Tractors, Power 
|| Equipment. Overa00 pages —$7.95 

LE i 

SPECIAL OFFER — Save $1.90 

Order both Chain Saw Service Manual and Small 
Engines Service Manual for only $14.00 — You 
save $1.90. Send check or money order and we 
send postpaid. Satisfaction Guaranteed. 


TECHNICAL PUBLICATIONS Div., Dept. PS-877 
Box 12901, Overland Park, Kansas 66212 


So new it's been awarded 


Faster... 
Cleaner... 
Easier... 
than any 
other way! 


\ FITS ANY 
Ys veer DRILL 


MIRACLE FINGERS 
of new space age 
carbon steel alloy 


* FURNITURE 
* WROUGHT-IRON, MASONRY 
* AUTOS AND BOATS 
* HUNDREDS of big 
& little jobs 


Never buy expensive, paint removers again. 
Caustic chemical removers are dangerous 
to skin and eyes and highly flammable. 

Works on a patented new principle to do 
the job cheaper, safer and last a lifetime. 
Made of solid steel, not cheap plastic! High- 
speed “whipping action” makes paint, rust, 
scale vanish as if by magic! 


SY BOATS, HOUSE SIDING, does all big 
AS jobs in a fraction of the tirae. 


STOPS RUST DEAD, strips rusted 
spots down to bare metal fast! Cleans 
masonry and swimming pools ef- 
fortlessly. 


SAFE TO FINE FURNITURE when 
used as directed. Leaves a satin smooth finish, 
ready for paint or stain. No sanding needed 
(won't raise wood grain as liquids do). 


LIFETIME WARRANTY 
Made in America. 


NOT YET AVAILABLE 
IN STORE 


г= == RUSH ORDER COUPON тш тш тш эу 
PROTO STRIPPER (Dept. 105F) I 
49 Riverside Ave. • Westport, СТ 06880 


Please rush ____ ROTO STRIPPERS Order: 
( $1295 ea, two for $2335. Sorry, LICOARSE for big jobs. Ш 
В ^o CODs. Add $1. handling for each. [FINE for furniture. a 


L| 1 enclose $. ‚ Charge; ЕуВапкАтегісага 


Master Charge 
Beara No 
LOSE PRINT Ep Date | 
Name Ц 
Voss ; 
1 Sute 1 


city Lip 
Caen ms nme am яш аш ай 


AUGUST 1977 | 155 


BEST BUY! REMOTE 
M c KIT CONTROL 


4 FOOT DIAM. ADJUSTS TO FLOOR-TO-FLOOR HTS. OF 81/7" TO 96, 
OTHER DIAMS. FROM 3'6' TO 6 AT COMPARABLE SAVINGS. 
People who've looked everywhere tell us there isn't another spiral stair 


SWITCH 


around that touches our combination of price and quality of materials and 
workmanship. We believe it! 
CALL OR WRITE FOR FREE BROCHURE 


PS-8, Вох 
opt 


Press the "А" on the wireless “transmitter and 

its receiver will turn on or off whatever is 
" HOP plugged into it from a distance of 100 ft. 

THE IRO S only 339 Neil Henson Company | 

MANUFACTURERS 1 Elmwood Lane 

— R G Westport, Ct. 06880 


$300 a Week "..Now Ima 


fme LOCKSMITH 


Because of a disability. I needed work 
that didn't require much ‹ 
fort. 1 investigated ‘Belsa nd n 
as $300 in 

Tom Tipton — Covington, Georgi 
Make up to $10 an Hour — Even While Learning! Send for ta 


Stop spending money needlessly for new 
Spark plugs. Here's the answer! 
Satisfaction guaranteed or money back. 


FIND TREASURE! 


Locate coins, jewelry. gold, silver, other valuables 
with world-famous White's electronic mineral/metal 
detectors. Call toll-free for location of nearest dealer. 
800-447-4700 (in Il. са! 800-322-4400) 
ELECTRONICS, FREE 
DEPT. PB7D,  — Literature 
1011 Pleasant Valley Ra.” Sweet Home, OR 97386 


С? Pins ForProfit 


TURBO-BLAST 


spark plug cleaner 

CLEANS PLUGS IN SECONDS! 
Sludge and built-up carbon deposits can 

cost you plenty in plug replacement. 

js in just 30 

ct unit to 


and supplies tun p Advertising, 


10 мер, Send for facts. A нн 
No Obligation. "No Salesman Will Call б 
BELSAW INSTITUTE 


BOOK 118P, Field Bidg., К 
Р FREE B 


any household outlet, insert plug, 
ton, remove plug. Re-gap. 

Satisfy yourself that clean plugs will give 
you longer useful spark plug life, better per- 


formance, more mileage.À MONEY BACK 


Kickapoo 
Quality in Wood Heating 


DEPT 92 


Please send — —unit/s 
k or money 
d. 


RD Industries. 
1319 N. Broad St: MY 
Hillside, NJ 07205 order 


Charge my: С) BankAmericard ( 
Ом Expiration ба! 


Account No, 
Signature. 


Nam 


Address. 


City. 


95 s zip. 


pius $1.96 shipping end hending 

J. residents add 5% sales ta) 

EVERY UNIT FACTORY INSPECTED. | 
HERES: өч Ea SH нынын аро 


с 
> 
2 
> 
z 
El 
m 
" 
TERES шаш ныса леи пама осе жшк Sus ын: proe] [ESSE [NI эрш жышын ашык. 
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Our Home Furnace 
The Convenience of Central Heating 
with the Economy of Wood Heat. 


Craftsmanship Construction 
* Welded steel hull * Cast iron doors 
and fram Solid cast refractory fire- 

pot * Grates & ash pan * 


Our Stoves & Furnaces will hold fire 
all night . or all day without 
reloading. 


FACTORY SPECIAL — 5289: 95 


Manufacturer to you 
still in crates fully 


Write or call for more information 
and nearest dealer. 


cere : эи 800- 325-6400 


nearest freight office. MOWER 


Order now or send for (Missouri Residents Call) 


free picture brochure while they last. 


MOW-ITT MFG. SALES, DEPT. M 
407-8 Lillard Rd., Arlington, Тех. 76012 817/461-2751 


Box 127-YH LaFarge, WI 54639 
(608) 625-4430 
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New Table Top Invention Puts You In.. 


PROFITABLE RUBBER 
STAMP BUSINESS 


$16.50 AN HOUR In Bus 
ness once monopolized by 
а few big companies 


Special rubber stamps bring high Y2 
prices—cost only pennies to make 
jew, low-cost table top machine 
Take 27 cente worth of material 
make perfect stampe, the kind businesses 
and у by th t $2.75 each. Мы 
дап hour. "Start fo spare time in your owi ho 
hine on kitehen table using ordinary electrical outlet. 
fend yon free information 
red, highly profitable 
fart. For free 
osteard to: 
RUBBER STAMP 01У 


1512 Jarvis, Dept. R-3-GJ, Chicago, Ill. 60626 


Tune your Guitar 


like а professional! This new invention is ideal for every 
mer or accomplished musician. Six prec 
just ci 


nto your 
right pitch is reached. the correspondin 

Just as simple as X 

all instruments to exactly 

shipping and handling. Mone 

ED SALE Studio 954-6, Avi 


NOW! GET 4 REAL OLD 
BUFFALO NICKELS —Only $1 


Send $1 for 4 old Buffalo nickels 
issued before 1938. (Onesetto a ЎЎ 


customer.) Plus the most wonderful Wil ) 
price lists of U.S. and foreign coins ДЕ 
and paper money. ADULTS ONLY. 


Littleton Coin Co., Dept. F-29 
Littleton, Hampshire 03561 


ck 0 
y "the “Seay, M. 07717 


You can PROFIT from the 
growing demand for 
on-location cleaning 


Your own business part time or full time 


You can make good money from the growing 
demand for on-location cleaning. Every 
home and building are potential customers 
Every customer represents repeat business. 
Clean carpeting, upholstery and walls on- 
location using Von Schrader professional 
cleaning equipment, the finest of its kind 
No special skills or experience needed. You 
can start part time with just one machine. As 
your business grows you can add the other 
two and thus offer a complete cleaning ser- 
vice. Equipment is light and portable This 
is not a franchise You pay no fees. dues or 
royalties. You own the equipment (amazingly 
small investment) keep all you earn. And we 
help you every step of the way For 42 years 
we have helped thousands of users to enjoy 
a steady. growing business. We'll send you 
full information. Read about the big demand 
for on-location cleaning —learn how others 
became financially independent. So —take 
that first important step—mail the coupon 
(No salesman will call.) 


Ji 


1188 Place, Racine 


& 


Name 


Address. 


City, 


SPLIT-IMAGE TRANSIT 


The Most Revolutionary 
LEVEL & INCLINE, 
MEASURE 

Ever Made! 


IDEAL FOR: 
Contour plowing 


rpentry 
Brick laying 
fork 


leatherette 


plus $1.50 Postage & handling case $4.95 
This simple yet amazingly accurate instrument indi- 
cates level and measures incline down to a fraction 
of an inch. Makes bubble type or string levels obso- 
lete. It not only indicates level, but shows exactly how 
much correction is needed. Just one person, using the 
split-image transit and target supplied with it, can 
perform any levelling, incline-measuring job quickly, 
easily, acci ly—measures incline the 
thinnessofadime stZs fest, ^ (Mi Re dd AN Slee Tes) 
Send check or M.O. 10 day money back guarantee. 


Dept. P5, 1864 E. US-23 
J.W. HOLST, Inc. "Fis Tawas, Mich: 48730 


[ SEND THIS COUPON 


Address. 


ity/State/Zip. 


| SES | 


SAVINGS TO 
90% ON 
GOVT. SURPLUS | 


* Electrical 

* Mechanical 
* Hydraulics 
* Marine • Auto * mone Б с. 


Send 50¢ for catalog or $1 for extra-fast deli 
БЕЛД customers world-wide since үа 


і AIRBORNE SALES СО. Dept. ps77 
8501 Steller Drive, Р.О. Box 2727 
Culver City, Ca. 90230. Since 1945. 

— инин шшш ee Шш 


GET MAXIMUM PERFORMANCE CONTINUOUSLY 
FROM d CAR WITH THE REVOLUTIONARY 


HERE'S 
HOW IT 
WORKS! 


Model 400 


Replace old-fashioned h 
points and condenser | 
e the Megaspark 


and see the di 
jour money back! 


nance model for 
оо High реотип efficiency. 


ho more power than Modi 


MODEL 400 
Standard 


Stadel exceeds fi previo 
mavirements AE 
of all cars 


usly instal 
CD ignitions 


LIFETIME WARRANTY — DON'T SETTLE FOR LESS THAN THE BEST 
MEGASPARK RELIABILITY AND DESIGN ARE SECOND TO NONE 


The Megaspark Breakerless Ignition unit outperforms 
all others. It is totally maintenance-free & manufac- 
tured to such high standards, every unit has a 
LIFETIME WARRANTY. Free Repair Or Replace- 
ment For As Long As YOU Own The Unit! 


You can use your standard coil or order a Mallory 
Voltmaster Mark П at our special discount price 
(see below). 


You get extremely accurate timing & consistent 
triggering at any RPM. Utilizing the finest U.S. parts, 
this solid state, optically-triggered system is rugged 
and reliable. NO moving parts to wear out or adjust. 
Extended dwell means increased coil saturation, 
resulting in longer duration, more intense spark that 
actually helps eliminate misfire & keeps plugs cleaner. 
Squeezes more performance & mileage from every 
drop of fuel. Fires at four volts so cold- or wet- 
weather starting is never a problem. The High Power 


со my check C3; money ok 
Г) MEGASPARK 500 at $49.50 

[O MEGASPARK 400 at $39.50 

CO MEGASPARK 300 at $29.50 

CJ VOLTMASTER Mark U Coil at $19.95 
Add $1.00 for Postage and Insurance: 
California residents add sales tax 


Darlington Amplifier provides cool operation & 
extra fast rise time. 


MEGASPARK PAYS FOR ITSELF QUICKLY 
You'll be amazed at the difference when you install 
a Megaspark unit on your car. While it’s hard to 
believe that this simple-to-install unit can mean so 
much added performance plus greater economy and 
reliability, the secret is in the greatly increased spark 
duration ‘and cylinder-to-cylinder timing accuracy 
NO other type of system can deliver. Spark is 10 to 20 
times longer than even the best CDs — a must for to- 
day's lean burning engines. But you don't have to take 
our word for it. Follow Detroit’s lead and get rid of 
old-fashioned points now. Install the Megaspark and 
prove to yourself that it works or your money back. 


800-648-4711. 


son le angen a Я 
IGNITION SYSTEMS INC, 2547 өт St, Berkeley, CA 94710, 


in the amount indicated, Please RUSH — Satisfaction Guaranteed. 


C SEND FREE ILLUS- IMPORTANT: 
TRATED BROCHURE Indicate make and model of 
car, number of cylinders, 

Charge my i and engine displacement, 
C] MASTER CHARGE known, 


1 BANKAMERICARD шыша CAR 


L| Г] 
[] : Г] 
[| 
[| à L| 
Collection [| [| 
of Home Lt A =! |! : i 
Designs Жашо lca Солдон Ч я FREE! POWERFUL MUSCLES FASTI 
LRL | CHOOSE YOUR HOME DESIGN 50 || pEi Aet nenes of powerful mus 
Reference BY EXACT CATEGORY! à вин [ | g crets оп trimming чле, Waist. with ultr 
—Richard B. Pollman, Designer Ate test: || | жоме Box 6694. пеон, MI 482408 
STAINED 
GLASS 
Will Have Send50* for fascinating 


catalog of kits, tools, 


Hours 185 SNe stonY STORY nomes à 
н товуқ ideas, books, апа sup- 


Of Fun bein, Geto AU AE ч 
Picking Tni ice, erstes tools 
It's р 
Favorite 
Design 
— 180 MULTI-LEVEL HOMES 1 223 VACATION HOMES Frames, 
Charming ELS e E шык лыы, G 
Exteriors Balconies, terraces. All sizes. ч. Ft. 176 pages. 
And а 
айка! "i | CATEGORIES DESIRED 
onvenient tony Hom 
Living NAE (lease print 
Floor Plans > | sooness 


С 
WOOD E34 » 


сЕ LOCKS & 
LOCKSMITHING 


Illustrated 390 page paperback with simple text— 

a must for collectors, lock technology students, 

locksmiths. Now $6.95. Send check or М.0. to 
Dept. 1711-087, Locks, 

25 Andrews Dr., West Paterson, N.J. 07424 


dU MICRO MINI MIKE 


Ф WIRELESS MICROPHONE 


For a copy of SMI's illustrated 
color catalog of Easy Furniture 
Kits enclose 50 cents (to cover 
postage/handling) along with 
your name and address. 
AMERICANA TRUNKS 
CURIO CABINETS 
GRANDFATHER CLOCKS 


"World's smallest; solid state, self-contaii 


rN ed. Picks up and transmits’ most soun 


ШЕГИ нл. сома event (> Soe SO" cn ARE Ш 


Ашан. gee cama ма HS MALL TREES 
but GUN CABINET hy COD c 
i теу. CADOY : ро. & hdi Сый res 

Southern Mobile Industries, Inc. = 

2 Р. О. Вох 360 — Dept. 206 : 

i Bay Minette, Alabama 36507 $ 

l0 VEARS MEME I eT NN. 


CLOCK CO. 
Build this 
authentic 


More hauling ability for less money 
when you build Heald's !4-ton Hauler. 


Go for parts or tools; change combine shift: t 6-8 hours assembly time) can save 

check fields livestock or warehouse; supervise you $800 to $1000. Maintenance is reduced too 

crews; haul feed or seed. Easy-to-build semi- because you avoid mass production faults and 

assembly teaches normal maintenance. Hauler 

features a 10 H.P., 399 cc, 4-cycle, Synchro- 

Balanced Briggs & Stratton or 8 H.P. Tecumseh 

electric start engine, forward and reverse gears 

and automatic torque converter transmission. 

Metal side and bottom panels welded to 2" 

tubular steel frame protect engine, gears and 

driver from mud, etc. Front shocks, double 

seat, wide tires smooth the ride. Bed measures 

44%" x40" x11". Back panel drops to dump 

or extends bed to 4-- ft. Square corner holes 

for side кос: OM e brakes with 

x i parking brake standard. Many options. 

Heald's Hauler 7 Electric model also available. 

Tons of toting help for farm, V A For FREE brochure Send name to: 


ranch, factory or construction Heald, Inc. Dept.PS-78 
— for under $1000! NC P.O. Box 1148 Benton Harbor МІ 49022 


Reproduction 


* Do-it-yourself 
pre-cut kit 

* Solid black 
walnut wood 

* West German 
Movement 


Write for FREE 
Brochure 


WOOD WORLD 


Р. О. Box 32 - Dept. 30 
Theodore, AL. 36582 
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MAIL THIS COUPON TODAY 


1 POPULAR SCIENCE BOOKS 
Dept. PS8, Box 226, Manhasset, N.Y. 11030 


Please rush my copy of DeCRISTOFORO'S COM- 
PLETE BOOK OF POWER TOOLS (Book No. 084) 
postpaid. | enclose $13.95 in full payment. 


Name__. 
Address. 


City State. Zip. 
Money back in 10 days if not completely satisfied | 


а 


PLUG IM? 


Whether you want to do fancy 
power tool work or routine house- 
hold jobs — R. J. DeCristoforo is 
the man to talk to. 


In this superb book, "the outstanding tool 
authority in the world" not only shows you 
the orthodox uses of sanders, lathes and 23 
different power tools, but he also uses his 
amazing ingenuity to double and triple the 
number of jobs any tool can do! 

Here too are secrets that will launch you 
into projects you thought only the pros 
could handle — "kerf curving," cutting true 
miter, dovetail, rabbet and other joints, 
ripping, tapering, compound angles, slots, 
dadoing, notching, pat- ә 
terns — you name it and 
quick as a jackrabbit 
you'll be doing it on 
your own power tool 
workshop. 


Over 1500 how-to 
photos and con- 
Struction plans... 
448 big 8" by 10" 
pages... tables. .. charts 
+... and much more! 


NOW! FORGET GAS AND OIL SHORTAGES! 
This Low-Cost, Revolutionary, Electric Baseboard Heating 
Invention Ends Fuel Problem — 
HOT WATER HEAT 


WITH 


SeN 1 


and Provides Advantages of 


OUT COSTLY PLUMBING! 


vs. 


HOT WATER ELECTRIC 
BASEBOARD HEATING 


‘OVER ONE MILLION 


90 = 


Permanent Systems for Entire Homes—Portable Models for Single Rooms 


Now—in spite of today's fuel shortage—your 
family can enjoy wonderful indoor comfort in 
coldest weather. Provided by INTERTHERM's 
soft, gentle, uniform, floor-to-ceiling hot water 
heat. Without cold floors, drafts or too-hot, 
too-cold periods. That's not only economical 
— but also the safest, cleanest, most health- 
ful heat on the market today. 
INTERTHERM's System of Hot Water Electric 
Baseboard Heaters Costs Much Less to Install 
and Maintain than Central Heating Systems. 
Because it requires no burner, boiler, furnace, 
pipes, ducts, flues, chimney ‘or fuel storage. 
INTERTHERM Heaters don't cause а fir 
scorch drapes, burn child or pet. And don't 
carbonize lint and dust particles that dirty 
furnishings, irritate nose and throat — or burn 
plastic particles into toxic vapors. Recom- 
mended by many allergists. 
The INTERTHERN's Patented Inner Works, 
Shown by Diagram at Right, consists of a 
copper tube inside of which an electric heat- 
ing element and a water and anti-freeze solu- 
tion — which never needs replenishing — are 
permanently, hermetically sealed. Electricity 
heats the water solution. Then shuts off. The 
water continues giving off heat — maintain- 
ing temperature desired, while saving money. 
INTERTHERM INC.; Dept. HHHH-87 
3800 Park Ave., St. Louis, Mo. 63110 


2-73 | rown ... 


ilable with INTERTHERM 
House Air Conditioning 


Portable Models for Single, Hard-to-Heat Rooms 
plug into 115-volt outlet, Easy to carry. 
Tell Your Electric Contractor, Builder or Arc! 


tect You Want INTERTHERM Heating. And mail 
coupon for FREE Literature and FREE Factory- 
Engineered Heating Layout of home you plan to 
build or remodel, if desired, for which send us 
plans or room measurements. No obligation. 


Available at Leading Electrical Supply Houses! 


| INTERTHERM INC.; Dept. | 
3000 Park Ave.; St. Louis, Мо. 63110 

[Please send me FREE Brochure which gives full! 
information and prices. 1 


nclosed are plans, or room measurements, o 

I0 Enctosed T ts, of | 

| home ! plan to build or remodel, Send тер 
‚ without obligation, a Factory-engineere 
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eating Layout, 
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| Address „ 
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BUILD YOUR OWN 


YOU ASKED FOR I 


THE NEW LIFESCREEN II 


Y Sporting Events Are An Experience As Exciting 
as Being There! 

* Movies Are Seen The Way They Were Meant 

To Be Seen! 
* Pong And Other Video Games Are More Exciting 

Than Frer! 

т Be Used With Video Tepe 
Playback Equipment? 


WE HAVE RECEIVED THOUSANDS OF INQUIRIES! 
YOU REQUESTED PLANS FOR A BIG SCREEN TV THAT WOULD: 
utilize any portable T V as an image source — require a minimum of floor space 
—be a beautiful piece of furniture. 


NOW — EXTRON IS HAPPY TO ANNOUNCE 


THE ORIGINAL 
LIFESCREEN I 


THE NEWLIFESCREEN IT 


he SELF-CONTAINED internal projection 
istor portable TV 
12" to 19°)... requires only 2 x 4 feet of 
oor space — fits neatly against any wall . . 

pd lends its beauty to the decor of any room. 


COMPO! 7 
set of LIFESCREEN П Pla 


C) PLEASE RUSH ME ONE COMPLETE SET OF LIFESCREEN I PLANS. 
1 PLEASE RUSH ME ONE COMPLETE SET OF LIFESCREEN II PLANS >... 


PLEASE ALSO SEND ME THE ITEMS CHI 
(7 LIFESCREEN LENS 

E LIFESCREEN FRONT SURFACE MIRROR, 
C] LIFESCREEN FRONT SURFACE MIRROR, 
07 EXTRON LS 50 SCREEN 32" x 40"/50" Dias 


O COMPLETE LIFESCREEN 1 PACKAGE 
D COMPLETE LIFESCREEN II PACKAGE. 


All prices ГОВ. factory - Cul. residents add 6*: sales tx 


The special LIFESCREEN, Lens and Front Surface mirror supplied by Extron 
are the tame type uted by major Big Screen TV manufacturers (Sony, Muntz, 
tte). THESE PROFESSIONAL COMPONENTS SHOULD NOT BE CONFUSED 
WITH THE CHEAP PLASTIC MAGNIFYING IMITATIONS NOW FLOODING 
THE MARKET BECAUSE OF THE POPULARITY OF BIG SCREEN TV. 


t exceptionally sharp and colorful, 
COMPLETE LIFESCREEN TI COMPLETE LIFESCREEN 1 
PACKAGE: PACKAGE: 


THE EVERYTHING GUARANTEE 


EXTRON GUARANTEES EVERYTHING: THE PROFESSIONAL 

QUALITY, ACCURACY OF DESCRIPTION, AVAILABILITY AND 

PROMPT DELIVERY OF COMPONENTS DESCRIBED IN THIS AD |" я” 

lr ilding your LIFESCREEN PROJECTION SYSTEM, you| 

[are not satisfied for any reason, return all components to EXTRON, | 

[8831 Sunset Boulevard, West Hollywood, California for instant 
refund of the purchase price. 


к e 
UN om T$ OUR 
IAM TOOLS OR re 

EILEN REQUIRED 

Ty mor clade 


nz 


ANY SIZE screen 
оле of the many 


Temoes or its tremendous succes. 


COMPONENT LIST 
CREEN I Pons 
Model 13421 Color TV or 
Model KV 15418 Color TY 
"ESCREEN Lens 


|| LIFESCREEN Front Surface Mirror, 


x 107 


|| EXTRON LS 50 Screen 327107] 
Diagonal. 


LARGER SCREENS can be ordered 
through EXTRON (877 or 


$9.00 EXTRON LIFESCREENs PROJECTION SYSTEM 
$9.00 8831 Sunset Boulevard, 
West Hollywood, California 


90069 


Zip. 


ECKED BELOW: 
5150,09 Name. 
КАГА lesa address 
[rr M 92000 
onal «напо CY эк 
@ $269.09 CARD МАМЕ. 


TOTAL: $ 


FO PAK — 50 


16 $299.00 CARD NUMBER____ EXPR.DATE 


Thermostatically controlled 
wood heaters are easy to use and 
our's are easy to install. In most cases 
allit takes is a few basictools, ahandy 
man, a cold house and a weekend to 
get the job done. 


Shenandoah Wrote 
i The Book Оп it. | 
Write Shenandoah 
| ForTheBook. 


The "Shenandoah Book on Wood 
Heat" is packed with helpful diagrams, | 
charts, installation possibilities and 50 
years of experience. To get this valuable 

і booklet, send in this coupon plus 50© to і 
cover postage and handling. 


І Мапе І 
“Address | І 
С Sue Шр 


Shenandoah Manufacturing Co. Inc. 

РО. Box 839, Harrisonburg, Va. 22801 
PS 8-77 

mmm mmm uA aA ш 
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OFFICIAL PRESS CARD! 


Your own PRESS CARD makes you a VIP 
у! FREE ADMISSION to sports, 
theatre, movies, etc; Earn big $ $ $ 


RICKA DUO-WHEEL 
DAPTERS AND FIBERGLASS 
FENDERS GIVE YOU... 


* Increased 
traction 

* Longer tire life 

* Greater dual 
operating safety 

* Increased 


LD., CAR EMBLEM, MORE! SATISFACTION 
GUARANTEED, SEND NOW! 


UNITED NEWS SERVICE dept. 22 
210 Sth Ave., =1102, М.Ү.С., N.Y. 10010 


load-carrying 
capacity 
© Splatter 
protection 
æ Sway control 
Easy to install in 10 minutes with regular rim wrench. 
Just cut wheel clearance. paint fender and bolt. No 
costly body work. Fit most mini-pickups. 72, 3а and 1 ton 
trucks. Ricka Duo-Wheel Adapters transfer load from 
‘outer wheel to hub. No damage to wheel bearings ог 
axles. Own the “grabber. 


REAL SWITCHBLADE 
pus BUTTON 


COMB! (9 INCHES LONG) 


T d 


This 1s а REAL SWITCHBLADE. The biade is а COM 
Territic gift item. Novel and practical. Protects comb in 
Docket Fine tooth comb is great for sideburns and 
mustache too! Satistaction is guaranteed. Complete with 
Lock. Only 4 95* 50¢ Postage. Two for 10.00 Postpaid. 
S&W KNIFE CO. Вох 35246 PS Chicago. Ill. 60635 


Ici IFG. 
Pequot Lakes, MN. 56472 for illustrated brochure. 
Age. 


Ta SAVE YOUR 
GAS . let YOUR 


mait do 
the SNOPPING 


Assemble your own sports car! 
READ ALL ABOUT THE ANTIQUES, CLASSICS, EXOTICS, etc. AVAILABLE. 


* Full size, complete automobile kits * Hundreds to choose from 
* Easy to assemble yourself * Kits from as low as $795 


SEND FOR LATEST BUYERS GUIDE. . . 


The newest, largest. and most complete super catalog of in 
formation for the kit car enthusiast and “do-it-yourself” auto 
hobbyist. Details and descriptions on all kits - many you never 
knew existed. Every aspect discussed in depth. Hundreds of 
photos, specs, and tech data. Plus a giant section on performance, 
economy, trm, and accessories 


* Chassis Preparation * Complete Photos 
• Diagrams-Specs 
* Assembly Steps 


* Much More 


* Prices-Comparisons 
* Detailed Descriptions 
* Thousands of Parts 


T == 
SEND $5 (postpaid) TO: AUTO Toaic, h Inc. 
$6 Outside U.S. P. O. Box 2073 

i Wilmington, DE 19899 


NAME — — — 


SEE 
EVERYTHING 

IN ONE 
SUPERCATALOG 


pre 
ony, 


STATE 
[| т, су money rotuna т toy Safed 
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| SAVE GASOLINE | 


Turn your car into a GAS MISER by by-passing 
pollution devices. Procedures are easy, quickly 
REVERSIBLE, and you need no mechanical 
skill. Best of all, only you will know it has 
been done! — Рог free details, write 

D 


ELECTRIFY YOUR BIKE! 
PEDALPOWER exciting new bike drive tames 
tough hills. Be independent. Shop when you 
want. Fits all Bikes, Adult Trikes. Installs 
їп minutes. Thousands sold. Recharges 
‘overnite. Travels 100 miles for a dime. 

Send for FREE illustrated booklet. 
GENERAL ENGINES CO... 
5503 Mantua Blvd., Sewell, N.J. 08080 


-. Hydraulic Jack Repair Manual Co., Inc. 


SHOP BY MAIL 


GET RID of ULCERS 


FOR GOOD 


| AND ENJOY BETTER HEALTH 

Medically-proven formula has helped thousands 

get rid of ulcers & digestive problems. You'll feel 

better & sleep better. Write today for FREE 

information. ^ Palafox-Knight Labs, Dept. BGs 
2311 Veteran, Los Angeles, CA 90064 


| BASEMENT TOILET р 


Flushes up to existing sewer or sep- 

tic tank by powerful, self-contained 

pump operated by normal water 

pressure. No digging up floors. Clog 

resistant, easily installed. Make 

basement' into game room, det 

apartment with private bath. Financing available. 
Write for free literature. 

SANDERS, Dept. J-26, Box 92102, Houston, Tx 77206. 


WASTE OIL HEATE 


You can beat the тау crisi 
in shop, farm, home, or busines; 
and Heat FREE. 
waste oil. DEALE 
LENAN ENTERPRISE 
Io ВОХ 94 
$1.00 MILTON, WISC. 5356; 


CUTS HEATING COSTS 


Transforms fireplace into highly efficient 
heater, yet allows you to enjoy the beauty of 
your fireplace. Highly recommended by 
users nationwide. Can be ducted to Н. A 
systems , installed in Heatalators, see thru 
fireplaces, used for cooking. Save 30% on 
wood, burn newspaper efficiently, hold fire 
overnight. 12 Models from, WEG complete 
with grate, forced draft, 100 CFM blower in 
сазе $99. Less Summer discount. Patented 
illustrated brochure $1.00 refundable. 
PLAINVILLE 
IN. 06062 


[3 
TROS INC Б. 


TRANSFORM YOUR VW 
1мто А UNIQUE-PICK UP 


ur 


* One weekend home installation using hand tools. 
* No torch cutting, welding or mechanical changes. 
* Kit includes molded body parts & all needed hardware, 


Send $1 for information & color brochure 
55 for instructions & templates 


DEPT. PS 312 EAST 17TH 
DOMUS kansas city, mo. 64108 


CHECK IT OUT! 


There are more opportunities, 
products and services offered 
in the “Classified Opportunity 
Mart,” immediately following 
this section. You may find just 
what you’ve been looking for. 


SECRETS ENTRUSTED 
TO A FEW 


"imer are some things that can 
not be generally told—things you 
ought to know. Great truths are dan- 
gerous to some—but factors for per- 
sonal power and accomplishment in 
the hands of those who understand 
them. Behind the tales of the miracles 
and mysteries of the ancients, lie cen- 
turies of their secret probing into na- 
ture’s laws—their amazing discoveries 
of the hidden processes of man's mind, 
and the mastery of life's problems. 
Once shrouded in mystery to avoid 
their destruction by mass баг and ig- 
norance, these facts remain a useful 
heritage for the thousands of men and 
women who privately use them in their 
homes today. 


THIS BOOK FREE 


The Rosicrucians (not a religious organiza- 
tion), an age-old brotherhood of learning, 
have preserved this secret wisdom in their 
archives for centuries. They now invite you 
to share the practical helpfulness of their 
teachings. Write today for a free copy of the 
book, “The Mastery of Life.” Within its 
pages may lie a new life of opportunity for 
you. Address: Scribe M.I.H. 


92 ROSICRUCIANS 
(AMORC) 
San Jose California 95191 U.S.A. 
i SEND THIS COUPON теч 
Scribe МІН. 


1 The ROSICRUCIANS (AMORC) 

San Jose, California 95191 U.S.A. 
Please send me the free book, The Mastery of 
Lije, which explains how I may learn to use my 
faculties and powers of mind. 


YOUR OWN EARN 
BUSINES 


AN HOUR 


Be the boss of your own sharpening business. Make big profits 
year ‘round. 

Foley has a complete line of sharpening equipment for 
all types of saws and cutting tools. You can start your 
business with one machine and add more as 
the business grows. 

You can make $50 to $100 
a week working evenings 
and on weekends. A 
full-time sharpening 
business can bring you 
as much as $1,000 a month. 


No Experience Needed. 


There's no franchise fee. Foley will help 
finance you. You'll be able to start 
sharpening saws and tools professionally 
Tight away. по experience or special 
training is required. 


FREE BOOKLET 


This booklet tells of the opportunities in 
the profitable sharpening business. No 
‘obligation. Fill out and return coupon below. 


tess e eee eee = 


Please send me the free booklet 
Opportunities In A Sharpening 


WV Business Of Your Own 

l name 

Г] 

I CO LL LÁ 

1 су _ 7 MANUFACTURING со. ! 

I 3 819-7 Foley Bldg. LI 

1 State Zip. Minneapolis, Minn. 55418 ү 
PHONE CALL TOLL FREE 1-800-328-8488 


[= шше ш ш ш ш = аш иш иш иш пиш иш иш иш тиш на иш тш иш аш тш иш иш иш шш ш шш тый] 


COUNTERFEIT GUNS 


AUTHENTIC! FULL SIZE MACHINED 


CLOCK LOVER’S 
HEADQUARTERS - USA 


Largest selection of kits, movements, hard- 
ware for grandfather, grandmother, wall, 
shelf, school and novelty clocks. 

UNIQUE 100 PAGE CATALOG 
Send 50¢ today for Clock Catalog 
CRAFT PRODUCTS COMPANY 

Dept. 2 St. Charles, IL 60174 


Charge to: О) ВАС CJ Mastercharge C Am. Express C) Diner's Club 


(UST ALL NUMBERS ON YOUR CARD) 


Y®PIONEER 
SX-650 AM/FM 
STEREO RECEIVER 


OUNTS ov 
Бома LLY ADVERTISED 


tablese Amplitiers*Cartridges 
ane Recorders*Speakers 
«Receivers 


minimum RMS at 8 ohms load trom 20 to 20. а мын Te 
Х ceive credit slip worth $2 оп 
Hz with than 0.3% total 
harmonie "distortion. Uist 3300.00, °199™ any Puce: remi EA 
= of components аі 
w Our 2151 Year discount prices. 


Continuous power output 35 watts per Элен 


460 CENTRAL AVENUE East Orange, New Jersey 07018 
Dept. P. (201) 673-0600 
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COMPUTERIZE 
? 


your 
IGNITION 


ONE 
MODEL 
FITS ALL 


pc 


ctjrrono 
^Jacons 


9wPuSENsoR 


GUARANTEES a minimum 


10% MILEAGE INCREASE 
plus MORE POWER! 


NO OTHER IGNITION 
GUARANTEES these features. 


© Patented adaptive spark automatically 
adjusts to your engine's needs. 

© Increases gas mileage a minimum of 
10-20% cars, 7-15% trucks & vans. 

© Keeps engine in perfect tune for at least 
40,000 miles. 

* 100% shock, water & vibration proof. 


GUARANTEED COMPLETE 
SATISFACTION or MONEY BACK 


CLIFFORD e 
1670 Sunflower Ave. 
Costa Mesa, Ca. 92626 


(714) 557-4275 
RESEARCH 


Where Electronic Ignitions stop — 


Grryfansen STARTS ! 


WRITE for FREE BROCHURE 


THE NEWSLETTER 


FOR GROWN-UP KIDS 


New products almost al- 
ways look nice, but they 
often disappoint—either be- 
cause they are overpriced, 
don’t, live up to promised 
levels of performance, are 
shoddily constructed, or are 
fraudulently promoted, 

Now you can avoid dis- 
appointment with GAD- 
GET, a monthly newsletter 
that separates the bargains 
from the bombs. 

Hundreds of new prod- 
ucts are marketed every 
week, GADGET looks them 
over, then lets you know 
which are interesting, 
unique...and, most im- 
portant, which are worth 
your money. No other 
source continuously ге- 
views so many new prod- 
ucts, 

Find out what works 
and what doesn’t, before 
you spend your money. 
Subscribe to GADGET. 


Send order to: GADGET, 116 W. 
14th, NYC, NY 10011. 


$ 11 Year $25 O 2 Years 

О Enclosed is a check or money order. 

O Bil: American Express . Diners Club 
— Master Charge 


Account Number 


Expiration Date InterBank No. (MC Only) 


Signature 


Please mail GADGET to: 


Name 


Address 


City 


State Zip 


162 | POPULAR SCIENCE 


when you're reading Popular 
Science's MOTORCAMPING 
HANDBOOK 1977. America's got 
plenty of breathtaking country out 
there just waiting to be explored and Motor- 
camping Handbook has what it takes to get 
you going. 

Here are: 

e Complete specs and prices on hundreds 
of new motorhomes, trailers and tent 
campers 

e Tips on driving and towing 

e Places to go 

e How to select camping equipment 

e Cooking on the road 

e How to keep your vehicle in top shape 

plus much тоге... 

Join the new wave of explorers who are 
finding their roads to adventure through the 
expert guidance of MOTORCAMPING 
HANDBOOK 1977. Order your copy today! 
— — X — на —X — н — 

Popul MOTORCAMPING HANDBOOK 1977 
Science / 380 Madison Ave., New York 10017 


I Please send me MOTORCAMPING HANDBOOK 


1977. | enclose $1.50 (In Canada $1.75) check 
ог money order. Add 25¢ postage. 


PSB 
I Name — ———————————— 
| Address. 

| сиу. 

l State. ———ÓQ— € 


ur issue will arrive in four to six weeks 
Пы ш шшш i ошын шыш Gm Ium жыш ee 


БОТ А о о ТЕЕ 


О Р!РЛОЙН ШЕ ШЫН ЛИ ҮЧ МІ А А T 


А-1 CHRISTMAS GIFTS 


AMAZING Mighty Sciss 
through metals,” wires, cardboard, 
heavy fabrics, foam rubber, ete, Great 
for pruning bushes and plants. 1001 
uses in the home or workshop. It's 
Precision steel bledes never need 
shi ing. $2.98 plus $1.00 shipping 
andling. Regal, 10835 SE Powell 
Biva. 535. Portiand, OR 97266. 


1 AUTOMOBILES 


5 $14 
Box 1331, 


a, P" о: Lowell, МА 


MOTOR OIL TESTER KIT $4.95. 
Information only $1.00, Oil Research / 
Arco Plana, Box 71024, Los Angeles, 
CA 90071 


“ELECTRIC Vehicle Bullders Guide,” 
$3.00. Miles Engineering, 8361 Vick- 
ers, #308-A, San Diego, CA 92111. 


MY $500 Electrical Car, 
Good Mechanic with Electric 
edge; Build for Fun/Profit. 
tion $3.00, Zuelco, 1320A Dorchester 
Ave., Boston, MA 02122. 


CONVERT your engine to DIESEL 
ration, Instructions $2. Val, Box 
35044, Houston, TX 77035. 


Patented. 


snow, 
tórtions: 
р. 


POWER PUNCH amazing oil c 
ment for your engine, cuts 

costs, Used by largest U.S, com- 

$5.00, Futures, Р.О. Box 725, 


WATER INJECTION for your car - 
cleaner burning, increased gi 
raolt with local materia 


Ка E ET id te 
less. than cory and. com 
li iC, Box 7279. Uni- 


E 
Versity 8 MENS Provo. Ur 84602. 


AUTOMOBILE Dieseling. Learn ad- 
gu of anti-dieseling devices 


00. Sharal, Box 643, Sylvania, 
Н 43560. 

RETUNING For Maximum Есоп- 
рту. Average mileage increase 55 & 
power 5-10, Detai 
текат, Box 119, Rocheport, МО 


ELECTRIC Xolkswagon., Plans 
315,00: formation 7, Catalogue 

KAYLOR-KIT, 1918 Menalto. 
Menlo Park, CA $4025. 


2 AUTO SUPPLIES & 
EQUIPMENT 


Rebuild 


eliminates cor- 


y posts and con- 
nectors. Introductory offer $1.00. 
QHM-KILLER, 18032 Gault, Reseda, 
CA 9133 

ураа PA ID ARTS, 


Mow 
willen 1400 66:73 bumrars 1600 "68.72 
Eeh deea 020, 1500-100 ening 

Gali ейел 9143570011. Quolllnd personne! wi 
sul your ordering; Free calla available. 7 dar delivery 


fin, order 
[E] 


"Tainan tf 
Tose, 


: 
NT AA 
М: Ud 


HYDRAULIC Jack repair, kita, 


d supplies. Catalog $1.00. Чуаш 
Jack Packinj Co. General 
РО. Box 3, Staten island. NY 10314. 


ELIMINATE the major cause of cool- 
ing system problems. Simple and in- 
expensive method. Free, detalle, Ed- 

Wardian Enterprises, P.O. 640059. 
Miami. FL 33164. 


FUZZBUSTER - Radar detector that 
really "works! GUARANTEED! $79.50 
complete. F.P.C.. Box 1108, Frederick, 
MD 21701. 


UNFAILING 
EMERGENCY LIGHT 
NEW—patented, chemi- 
cally activated’ emergency 
lightstick, - requires no 

produces по 


park or heat, is 
non-toxic, not affected by wind, will float, 


last for 12 hours. A MUST FOR CAMPING, 
WOME, AUTO) BOAT, PLANE. 31, > 6/910: 


CLASSIFIED ADS $3.75 per word, per insertion, Payment 
must accompany order, or charge to your BankAmericard 
or Master Charge. Minimum 10 words. First word in cap- 
ital letters, rest of ad upper & lower case. Bold cap words, 
$1.00 per word extra. All cap bold headline or white space, 
$17.00 per line. CLASSIFIED-DISPLAY ADS $220 per 
inch, per month. Complete details on request. Advertisers 
using a P.O. Box number must furnish complete name and 


street address for our records. 


CLOSING DATE for October issue (on sale September 25) 


August 8. Send classified orders to М.С. Ansbro, Class. 


Adv. Mgr., Popular Science, 380 Madison Avenue, NY, 


NY 10017. 


3AVES-GA: 


De Two Barei Carburetor a Ё 


(оед) 
CE 


SEND TO US. А Quality Products. P.O, Bax 525 


jacine. Wisconsin $3401 


AUTOMOTIVE Tools & Equipment 
Nationally Advertised Branda at Dis- 
counted, Prices for Mechanics, Send 
Self-Addressed Envelope for Current 
Specials, Associated Distributors, 401 
Augusta St. Cincinnati. ОН 45202. 


MPG Increased. Bypass pollution 
devices—easily, reversibly! _ Details 
453 W256, Riv- 


Free! Posco (GS8A), 
erdale, NY 10471 


‚5. de- 
Whole- 
WORLD WIDE AUTO 
PARTS, 208 N. York Rd., Bensenville, 
xy Telephone: (312) 595- 


DRIVE IT LONGER. 
SAVE ON REPAIRS 
with a 
> HAYDEN 
OIL 
COOLER 


9 out of 10 transmission & engine fail- 
ures are caused by overheating. With 
а Hayden oil cooler you can stop over- 
heating - drive your car. van, camper, 
motorhome or motorcycle twice as 
long. Write for free booklet. 


TRANS-COOLER, INC. 
Dept. P8/1531 Pomona Ró., Corona, CA 91720 


3 AUTO TRAILERS & 
CAMPERS 


SAVE! BUILD YOUR OWN RV. Its 
faster and easier than you think ‘with 
GLEN-L KITS — PLANS — FULL 
SIZE PATTERNS. Dozens of model: 
include CAMPERS — TRAILERS — 
БТН WHEELS — MOTORHOMES — 
PICKUP COVERS — CAMPING TRAIL- 
ERS. Pictorial instructions especially 
for amateurs assure factory-like re- 
sults you'll be proud of. VAN CON- 
VERSION PLANS $5.00. Send $1.00 
for illustrated details covering all mod- 
els PLUS RV KITS/EQUIPMENT cat- 
alog. GLEN-L RV's 9152 PS Rose- 
crans, Bellflower, CA 90706. 


4 MOTORCYCLES, 
BICYCLES & SUPPLIES 


MOTORIZE Bicycles — Plans! Elec- 
tric $2.00 — Gasoline $2.00 — Both, 
$3.00. Guaranteed. Britt, 956 Spring- 
dale, Atlanta, GA 30306. 


Easy to Build PLANS 


GO KART 

MINI BIKE 

THREE WHEELER 
THREE WHEELER A.T.V. 
MINI CAR. SORS 
PEDAL BOAT 
m 12' SAIL BOAT 


fhthf?IDk RE 
2888828235 


SAIL BOARD 
‚.. PONTOON BOAT 
Sz» 8-H YDROPLANE 
2 People MINI JEEP $3.00 
SNOWMOBILE SLEIGH $3.00 
FRONT TRACTION GO-KART 
WITH GEARLESS 
DIFFERENTIAL .......... 


MINI VEHICLES PLANS 
t. А, 


Chazy, N.Y. 12921 


5 AVIATION 


AIRBOAT, Propeller, Engines, Hubs, 
Mounts, Supplies, Corvair, V-W Con- 
versions, Removable Airdrives, Cata- 
log $2.00. Banks-Maxwell, Box 3301- 
С. Ft. Worth, TX 76105. 


BUILD — Fly — Your own Com- 
pact get Helicopter! Easy, Inexpensive, 
tailed Plans, Drawings $6.00. Heli- 
Box 7153-A, Baltimore, MD 


HANG GLIDERS for learning. fun, 
competition. Info, $1.00. Eipper-Form- 
ance, Ine., 1840-P Oak St. Torrance, 
CA 90501. 


5A HOVERCRAFT 


NEOVA II VW Hovercraft. Infor- 
mation $5. Neoteric, Terre Haute, IN 
4780. 


HOVERCRAFT Plans. АП Sizes: 
‘Tested Designs, Catalog $1.00. Univer- 
gal, Hovercraft, Box 281, Согйоуа,П, 

1242. 


BARTLETT Flying Saucer—Ultra- 
Light. Hovercraft Powered By Ordi- 
nary Lawn Mower Engine. Easy to 
Build. Fun To Fly. Complete Plans, 
Photos, Supply Sources and Flight In- 
structions $3.00. Write: Herb Bartlett, 
PO ppor 156 8, Silverdale, WA 


6 ASTRONAUTICS 


7 BOATS, INBOARD & 
OUTBOARD MOTORS 


EVINRUDE 1976 Bargains ._. all 
sizes . . $1.00 handling . . “Scott- 
McCulloch parts . . Electra Marine, 610 
Merrick Road, Lynbrook, NY 11563, 


BOATS KITS, HULLS FRAMES, 
PLANS PATTERNS. 


Plywood, 
17^ POWER. " inboard: 
—" cruisers 
abouts — fishing boats — skiboat 
hydros — tunnels — canoes 
kayaks. SAIL prams — daysailers — 
trailersailers — motorsailers — mul- 


tihulls, Build: suppli. fii lass, 
fastenings, sails, etc. Catalogs $2 in- 
cludes “free builders “guides booklet. 
Clarkcraft, 16-S Aqualane, Tonawan- 
da, NY 1415 


FIBERGLASS — mat, cloth, resins, 
{new epoxy saturation method) flo- 
fation foam, fastenings, lumber. Fac- 
tory prices. 
plus 


Clarkeratt, 
di 


BOAT PLANS — FRAME KITS — 


FULL SIZE PATTERNS! HUGE 128- 
page catalog. Sailboats — Catama- 
fans — Inboards — Outboards — 
Jets — Cruisers — Runabouts — 
Sportfishing boats — Trawlers, — 

'orkboats— Houseboats — Pon- 
toons — Hydroplanes — ‘Tunnel: 
8 to 49' including “ONE-OFF” FI- 
BERGLASS DESIGNS! Easy. proven 
methods especially for amateurs in- 
clude step-by-step pictorial instruc- 
Hons, BOATBUILDING SUPPLIES — 

C-FLEX — AIREX — Fastenings — 


Рега, ware 

Rigging Boat 
Traller Plans — W-TO" books. 
Send $1 for catalog 
plus FREE "BOATBUILDING SUP- 
PLIES” brochure. GLEN-L MARINE, 
9152 Dept. SP Rosecrans, Bellflower 
CA 90701 


tac AILBOAT KITS & to 30" Quality 

factory precu! ег lor com- 

= tolor details, Freedom Sailcraft, 
404, Grand MO 64030. 


Engines, Conversion: 
. New Catalog; pos! 
50c! Stokes Marine 
т, MI 49036. 
CANOES — KAYAKS — KITS — 
PLANS — molded fiberglass — сапу 
— world's largest line 
bont builder 


TS. 16 — $1159; 21' 
©1629: 26, 7, 92999. 24^ Power 
Cruiser — $2649. Save $2) 


ШЕ... 


CAROLINA DORY/SI 
(20 MPH/20HP 25 M 
Builders Plans only $10.00 Air Mall 
$12.00. Free Plan "Gloucester Gull’ Row- 
ing Dory with 180 page Portfolio 48 Plans 
TL Dories, Sharples & Skifs, Power 
& Sail. Action Photos & Dory Lore, only 
$5.00 Air Mail $7.00 


TEXAS DORY BOAT PLANS 
Galveston, Texas 77553 


Box 720 


8 BATTERIES, 
GENERATORS, ETC. 


ANTIGRAVITY _ Proj 
Free Brochure. RDA, 
cord. NC 28025. 


lsion Device. 
х 873-N, Con- 


FLY REALLY FLY an AEROBAT 
KITE! Fantastic new fully aerobatic 
kite based on Japanese fighting kite. 
Make it soar, dive. loop. You are in 
control! Send for FREE details. W.M E. 
Box 26263, New Orleans, LA 70186. 


ROCKET building information. Cat- 
alog 50¢ refundable. Rocketrek, model 
rocket newsmagazine, — $7 50/yr. 
$1.25/issue, Rockets, Box 591, Co- 
Tona, CA 91720. 


OTORIZE Bicycles for $10.00 to 
315.00. Plans $2 00. Val. Box 35044 
Houston, TX 7703: 


SPACE Shuttle Club - Membership 
kit. $5.50. Shuttle, Box 4769. Cleve 
land, OH 44126, 


CHARGE batteries with your own 
calculator chars $2.95. Accepts 
Texas Instrument chargers with sub- 
miniature plug. Specify, "D^. "C^. or 
AA cells, U-Charge. P.O. Box 11648, 
Albuquerque, NM 87112. 


17  DO-IT-YOURSELF 


ELECTROPLATING, Complete Text. 
book. All Metals. Eiectrop! M 
lic/Nonmetallic Items, $1.00. 
Free, Tropic, Вох ЭББ, Palm Вау, FL 


FREE Sample, Тшей Vinyls, Velvets 
foambacked 1". Maxiti 
В, 3928 Salem: Dayton. ОН 45406. 


TELEPHONES Unlimited, Equip- 
ment, Supplies. „Catalog Бос. Box 
1147A. San Diego, CA 92112. 


r 


SCIENTIFIC SYSTEMS INC., 
Now at last offers in kit or completed form} 
[such unique products as; Nightime vision беч 

super sensitive directional mil 
igh powered lasers; micro-mi 


transmitters, ultra sonic devices, su 


voltage generators, intrusion and sensing 
vices, scientific personal protection items, 
land many other hard to find products. Send} 
[$1.00 for catalog: SCIENTIFIC SYSTEMS INC.| 
Р.0. Box 716 Amherst Prof. Bidg., Amherst, 
М.н, 03031 


LARGE 


supplier clears 
рег, 


machinery. Below 
. $1.00 for catalogue / 

with first order. 
enders. PO. Box 1407. Elkhart, IN 
46514. 


TANKS for trailers, campers, boats 
from easy-to-work-with fiberglass. Any 
size or shape. Strong, non-rust. C. 
plete plans and photos. Local materials 

3.00. Davis, 7866 Bryan Ct. Lemon 
rove, СА 920. 


Hydro-Electric Plants Ў 
Water mier аара Plows À 


electrical 


FREE ENERGY! Make HYDROGEN 
fuel. Convert your home, automobile! 
Plans and instructions, $10.00. RDA, 
Box 873, Concord, NC 28025. 


FOR EXPERIMENTERS - Projects, 
Plans, Formulas On Alternate Energ 

Info $1.00. DIAME, Box 188, Chome- 
dey, Laval, Quebec HIW 4K3. Canada. 


SOLAR STILL built cheaply using 
lumber, hardware items, Obtain pure 
clear water from whats available. 
Plans $5.00, Solar Still, Box 15848, 
San Diego, СА 92115. 


ALTERNATE ENERGY MAGAZINE 

MONTHLY comprehensive coverage 
of ALL areas: Manufactures, Legisla- 
tion, Projects, Research. $10/12 is- 
sues, Box 3026, Wichita; KS 67201 


Е VIP ENTERPRISES 
T' 2 LOW-PROFILE WINDMILL ce 
wrest 

Build this 900 WATT windmill for 

under $500 using simple materials! 

NEW INVENTION uses high torque, 

low speed arms to create the only 

PRACTICAL wind generator in the 
PLANS: $20 


m. 


world ‘mation: $1 


SEM 


ake cit 


vip 
PA 


utah 84117 oi 


NEW: Earthquake Alarm. Build your 
own. Illustrated construction manual 
$5.00. Orma's, Shopping Plaza, Lake 
San Marcos, CA 92069. 


BLAST FURNACE 


‘Schools. Inven- 
Make your own 
castings of any metal from 
cast iron, down to lead 
апа zine. Available in sizes 


“OUR FOUNDRYETTE" 


Send 036 for circular. 
KANSAS CITY SPECIALTIES CO., INC. 
Dept. PS8, Р.О. Box 193, Middleton, 
"Wisconsin 53562 


12A FOR THE HOME 


WIND-ELECTRIC Systems, Ad- 
vanced, Reliable, Extremely Economi- 
gal. Ultima Corporation, Coppitt Rd. 
Key West, FL 33040. 


NEW SEVERE STORM WARNING 
ALARM. Detects approach of severe 
thunderstorms and tornados as far 
as 30 miles. $89.95. Details, RAK As- 
Sociates, Box 222PS8, Fort Atkinson, 
WI 53538. 

WOODBURNING STOVES 

LOW Prices-Free Brochures. Smith- 
Murray, P.O. Box 11065-PS. 
ham, AL 35202. 


13 TOOLS & 
MACHINERY 


4" METAL Cutting Lathe $62.05. 
Taig, 19048 Proctor, Industry, СА 


CLOCK lamps, assembled or kits. 
Lamps, 10820 Linnell, St, Louis, МО 


BUILD your own pyramid. Any 
fun, interesting experiment 
Hons "S298" Seite, Box 886. 
berly, ID 83341. 


START HERE ON YOUR SOLAR 
ENERGY PROJECTS. Comprehensive 
guide to authoritative low-cost gov- 
ernment publications, $4.95. SOLAR 
CONSULTANTS, Box 1897, Rockville, 
MD 20850. 


Kim- 


Enjoy free heat & power. Send for 
energy Encyclopedia. Complet 
of Mig., cost, specifications, on all 


Booklet of Plans avail 


yourselfers. — $3.00 
Energy Service 
51 Maple St. Wilton. N.H. 03086 


NEGATIVE ion generator. Detailed 
Construction Plans $10.00. Golden En- 


terprises, Box 1282-PS, Glendale, AZ 
85311 
POWERFUL hearing aid with "ele: 
tret" microphone, ^ Complete ^ Kit 
$45.00. Golden Enterprises, Бох 
1282PS, Glendale, AZ 85311. 
WINDGENERATORS 
4 а 20 
KW UNITS 
соз BOXES 
INSTRUCTION. 
iic MANUAL 
CASTINGS KITS PLANS 
DAKOTA WIND PAUL BIORN 
ELECTRIC CO, INC РО BOX 1781 
INFORMATION ABERDEEN, S.D. 
PACKET $2 51401 
SAVE On Hair Cuts! Instructions 


illustrated by former Neiman Marcus 
Hairdresser! - $2.00 & SASE. Sweet- 
briar, 1003-P Lake Dr., Weatherford, 
TX 16086. 


SOLAR Collector extrusions now 


available. Prices, Plans. Instructions 
Sunny, Box 472, Miami, FL 


DRAIN + IRRIGATE 
CIRCULATE + SPRAY 


Heavy-duty rustproof ball- 


bearing pump.Staintess 

shaft. 1 HP1200GPH60' high 

ог 3000 GPH 25'well.5200GPH тах. 144" in. 
1”out.Belt or direct drive. Use ¥ HP or larger. 
Money back guarantee Р ра cash with order $19,95| 


LABAWCO Box 35,BelleMead,N.J.08502 


164 | POPULAR SCIENCE 


ENERGY Saving Plans: Windmills, 
Electric Cars, Waterwheels. Solar 
Heat, ete. SASE for information. List 
= Goodman Associates, 4 Berryville 
Pike, Summit Point, WV 25446. 


STAINLESS STEEL screws, nuts, 
hers. Sizes #0 to 2” Diameter: 
Free, 10 page, Illustrated Price Li: 
Fastening Products, Box 21518, 
Cheltenham, PA 19012. 


CONVERT household water heater 


1600 CATALOGS listed and de. 


to solar heat using $62 common та. scribed. Sources for everything imag- 
terials, $1.13. Solar-Plans, 977 inable- $3.00. MASTERLOG, Вох 
9th Ave.. Pompano, FL 33060. 24413D, Oakland, СА 94623. 

SAVE Plumbing costs. New Drain 


Opener. Send $2.00. A & R Kidd Ind/ 
1. P.O. Box 1374. Pearland, TX 77581. 
Dealer Inquiries Invited. 


72 HOME CRAFTSMAN 


YOUR HOME WORKSHOP can earn 
you $200.00 each weekend. Enroll 
with HOMECRAFT CLUB LÍD. and 
receive your enrollment certificate, 
and catalog of HOMECRAFT designs: 
Enrollment fee $1.00. HOMECRAFT 
CLUB LTD. Box B9082. Edmonton, 
Alberta, Canada TSP 4КІ 


TUNG oil $3.00 pint, $5.00 Quart. 
Lemon oil $2.00 pint, $3.00 quart 
Add 50e shipping, Winterhaus An 
tiques, Box 15 Lawn, IL 60454. 

1600 CATALOGS listed and de- 
scribed. Sources for everything imag- 
inable.. $3.00. MASTERLOG, Вох 
24413E, Oakland, CA 94623. 


FREES 


VENEERING 
CATALOG 


ices, Learn how do 

Beautifully’ veneered ^ furniture, 

exotic veneers simply, instanti 
‘contact се, 


H H 
: 1 
5 
ИЧ 


'GETTING Started in г ааа Glass” 
50c, Whittemore, Box 2065X, Han- 
over. МА 02339. 


GERE do-it-yourself wood moulding, 
6-page pamphlet available by sending 
Selt addre Stamped envelope to: 
Western Wood Moulding, Dept. HTW- 
P$,,50. Вох 25278. Portland, OR 


STAINED GLASS DESIGNS - 10 
Full Sized Easy to do Plans and In- 
structions, $2. Uduit, Box 6529, Coi 
cord. CA 94524. 


CARVED wood Signs, beautiful, 
easy. Information, Lincoln, 216 Spring, 
Seattle 98104 


“ORIGINAL” FURNITURE DESIGN :: 


Hutch” 
23x13x53H. Complete plons & material 


d this “Collee Corns 


| s5.95PP0 
10 DAY MONEY BACK GUARANTEE 


Workshop Designs Dept. PS 
4774 Burton $1 


ni sump 


2" HARDWOOD Toy Wheels 187 
$2.95. Catalog 25c. Woodworks, Box 
79238, Saginaw, TX 7617 


"WOOD — Domestic and Imported 
Hardwoods. 4000 items! Clock, musi 
cal instrument kits. Tools . .. di 
count prices. Hard-to-find hardware, 
144 page log. 50c. Craftsman, 
Dept. BX-87, 2729 Mary, Chicago, IL 
60608. 

20 FURNITURE Projects Under $20. 
Bookcases. Tables. planters, complete 
plans, $2.50. All Thumbs Publications, 

x 25367Р; Albuquerque, NM 87125. 


THIS DRILL PRESS 
"DOESITALL'" ú 
Converts to lathe, tit sander, circular 
table saw, table jig saw, joiner, air 
compressor, powered by your electric 
‘rill. Amazing! Affordable prices. For 
details, send 25c, refundable when 


ordering, o 
BIDDEEN INDUSTRIES SES 
847 N. Elmwood, Oak Park, IL 6030; 


the affordable ten inch 
For brochure write: Vega. 
Box ВВ. Dayton, OH 45409. 


SMALL FOUNDRY Furnace. Su 
plies. Free Literature, Pyramid Pr 
Ucts, Dept. M, 3736 South 7th Ave- 
mue. Phoenix, AZ 8504. 

10 LBS. mixed wood screws $12.85. 
10 gross mixed machine screws $6.97. 
Discount Fastener Catalog 75c, Free 
with order. Nutty Со, 135 Main, 
Derby. CT 0641 


METAL Lathe Tooling. Milling Cut. 
ters: Catalog $1.00. Milling, Box 73, 


Cedar Rapids, ТА 52406. P —— 
14 ENGINES & MOTORS 


REWIND car generator for 110 
5 wer plant, s $3.00. R. 
1228 E. Cass St., Tampa. 


FL 3360. 


HOW To Convert Gasoline Engines 
into Steam Engines. Send $5.00 for 
Complete Detailed Information, Boiler 
plans $5,00. Steam Power, Box 701- 
PS, Ogaliala, NE 69. 


REWIRE car сув for 110 AC. 
Plans $3.00. Swett, Box 774, Cocoa, 
FL 3292 


RUN Three Phase Motors on Single 
Phase! Three Methods! New Illustrated 
Manual. $3.00 Guaranteed. Lindsay, 
Box 12 DS, Bradley. IL 60915. 


Stirling Hot Compietely 
Quality crafted of Assembled 
solig aluminum, 82 run 
ах fn Working 
Sine is a simplifed 
model of Model 


the famous Stirling 

Engine which works solely by 

laws of thermodynamics. Simple alternate heat- 
ing & cooling of ап enclosed cylinder 
Causes piston motion. Produces Vs Hp. at 600 
трт. $69.95 plus $2 postage. 


Hodapp Sales, Box 219, St. Clair, MN 56080. 
15 HOME REPAIRS, 
REMODELING 


PLEXIGLAS Skylights, В.В. Pl 
20155 Blake, Berkeley, CA 94104. 
Catalog $1. 


15A ENERGY SAVING 


HOUSEWIVES ро. 
Clothes dryer energy saving adaption. 
Complete plans and instructions - 
$3.00. Merri-Mac-Metric, Inc. 92 
Cumberland Road, Milmay, NJ 08340. 


HIGH Fuel Bills? Barrel Stove Plans, 
54.00. Box 531, Dresser, WI 54009. 


ENERGY CRISIS 
CUT Heating Cost Drastically 
eating home with ex- 


Inexpensively 
isting hot ‘water, Simplified Plans, 
39.95. Patent Pending. D. A. Williams, 
Box 1237, Van Buren. AR 72956. 
CUT WATER HEATING BILLS 
WITH heat you now waste. 
brochure tells how. Glass-Lined Wa- 
ter Heater Co. 13000 Athens Ave., 
Cleveland. OH 44107. 


ENERGY Efficient Homes $0000 
build. Free Information. Null, P.O. Box| 
1132, Moultrie, СА 31768. 


ENERGY CONSERVATION PROD.| 


UCTS CATALOGUE. Get more out оп 
what you have. Performance boosters 
and innovative ideas dramatically re- 
duce heating, utility and gasoline use-| 
age immediately. Inexpensive effi- 
ciency fuel additive 

clothes dryer vents 

For all-thumbs to sophisticated Do-It- 
Yourselfers. $2.95. Energy House, Box| 
2863. Newburgh. NY 12550. 


Ait Friction Los les than 10. 
in Water at 1000 CFM 60,000 
UR и 100 F aT 4$ бот 
(A Sites eniti 

Standard Sie 18° YH" 2" $9800) 


Fireplace Heat 
Extraction System 
prn anet 


[ioo 

2. Maat domestic hot wa 

З The Fireplace нөн Ex 
Bie can anta Min Solar 
Spem 

4 The Fireplace Heat Eutraetion 
rte cam aino bea bck up 
10 Tot Solar үмөт 


All Copper Solar Collector 


лони Езу Tete, 
бок имле эм 
{Cong Tem бика 
lioe NBS 

procedures. 


1066. 
‘Alana, Oetrpa 30336 (404001 1864 


15B ALTERNATE И 


ENERGY 


AMAZING Wood Heater - Automatic 
Forced Air - Up To 200,000 BTU - 
Models From $249 00 - Write: Box 3, 
Rockton, IL 6107. 


ta-Average hourly avail 
able radiation each month computed 
ion, collector angle, 
and Free "explanation: 
Specimen print-out. DEI. Box 2370-P. 
La Habra, CA 90631. 


NOW - FORGOTTEN TECHNOLO- 
GIES book dealing with Alternative i 
Energy Sources, White - U.S. Patent 
935,344; for producing synthetic fuel 
gas ‘from King Coal for factories and 
Cities. $11 - from (LUKE, 7:8-9) 
Keafman Cogdell-Research, 5322 Bos. 
worth Ave., Baltimore, MD 21207. 


BUYING Solar Government Publica 
tion Provides Guidelines and Technical 
Information Before You Invest In Solar 
Equipment. Helps 
Systems $3.80 cach postpaid, LCM | 
Enterprises, Р.О. Box 6539. Concord, | 
СА 94524. 


UNUSUAL engines, carburetors-run 
оп kerosene, alcohol. much more. Free | 
book list. Madison, Box 206-' 

KY 40403. 


SOLAR Energy Handbook, $9.00, 
Ficoa-c. 29018 Wentworth, Milwau- 
kee, Wi 53207. Guaranteed. 


ALTERNATE Energy Directory; over 
1500 sources. $2.95: A.E.P.CO, Box 
25984, Albuquerque, NM 87125. 


s SOLAR heating with recycled cans. 

ge Construction Manual $3.00. 
Rortnern Solar Power Co» 311-5 Ёш | 
St. Moorhead. MN 5656 


HYDROGEN Gas - 90 AMP Electro- 
lyzer Construction Plans - $10.00. 
Spicer, RR 2, Lineville, IA 5014 


SOLAR UTILIZATION NEWS. The | 
complete monthiy solar “newspaper. 
ЗВ7уваг. Hox 3100, Estes Park, СО 
E: 5t 

EBC means “Everything But Collec- 
tors HELIOTROFE GENERAL'S. Lat- 
est data sheet of solar heating com- 

onents has EBC and priced right too, 
Rend Stamp. 3733 Kenora Dr. Spring 
Valley, CA 920ТТ. 


7. Berea, 


SOLAR BOOKS 


First time ever all significant books on 
solar energy available b) 
single source. 


mail from a 
Send for our com 
prehensive catalog. including solar 
energy conversion tables and detailed 
descriptions of most books. Send $1.00 
for catalog. Refundable. ENERGY 
BOOKSTORES. Dept. PS-4, 4525 
Comber Ave., Encino, CA 91316. 


17 BURGLAR/FIRE ALARMS 


DIALING Unit calls police. $29.95. 
Free catalog, BAS systems, BELO- 
L St. John, City, MO 64123. 


SEND 50c for 48 Page Burglar-Fire 
Alarm Catalog. Protecto Alarm Sales. 
Box 773A, Michigan City, IN 46360. 


HOW TO CUSTOM DESIGN AND IN- 
STALL HOME FIRE AND BURGLAR 
ALARM SYSTEMS. Save money! Learn 
from security specialist. Send $10 for 
book. John Sweney, Securisystems, 
Hox 4860. Providence, RI 02912. 


40 WAYS to protect your home. 
Booklet $3.00. Mepco, Box 28007, 
Webster, MO 6311 


PROFESSIONAL Burglar-Fire Alarm 

КЕШ at Discount Prices. Catalog 

Emel Electronics, Box 146-Z, 
Sheine 125 


18 CAMERAS & PHOTO 
SUPPLIES 


BIONIC EYE. Telephoto, microphoto. 
15X to 150Х. Genie, Box 872, Lan- 
caster, PA 17604, 


19 MOTION PICTURES 


UNUSUAL movie supplies. Free 
circular, Esoh, 47th ‘Holly, Kansas 
City, MO 64112. 


SUPER  8-VIDEOCASSETTE-16MM 
ENTERTAINMENT! Free Catalog. Cine- 
ma Eight, Box PS, Chester, CT 06412, 
(203) 526-9513. 


SUPER 8, 8MM, 35MM, B & W and 
Color Film, Supplies, Processing Equip- 
id 25c for 84-page catalog 
refundable with order, exte 442- 


16MM CLASSICS. Catalog 250, 
beck Pictures, 3621-8 Wakonda Drive, 
Des Moines, 1A 50321 

SUPER 8, 
lenj 


I and Smm Full: 
h Features and Sound 


Popeye, Barry- 
jugs’ Bunny, 
Box 1576-PS, 


South Bend, IN 46634. 


NEW FILMS FROM COLUMBIA/ 
WARNERS. All your favorites in Super 
8, sound or silent, from Columbia Pic- 
tures and Warner Bros, Send for your 
free catalog and receive announce- 


ments of new films as they become 
available. COLUMBIA PICTURES 8mm 
FILMS, Dept. PS, 711 Fifth Avenue, 
NY 10022. 


New Yori 


FREE 
Films. Green- 


19A COLOR SLIDES 


GAF Colorslides Worldwide catalog 


Бос. Worldwide, 7427-5 Washburn, 
Minneapolis, MN 55423. 


20 PHOTO FINISHING, 
PHOTOCOPIES, ETC. 
LOOK! Save 70c on Money Savini 


Offer! Kodacolor rolls developed wit! 
Jumbo Prints - 12 Exposures $1.55, 


20 Exposures $2.55 (АП Shipped 
Postpaid - No Limit!) Big supply dis- 
Enclose advertisement. Wis. 

consin Film, Dept. О, LaCrosse, WI 
54601. 

TWENTY photographic tips $1.00. 
Nickerson, Box 14735. Philadelphi 
PA 19134 


PROCESSING B&W film, enlarge- 
ments, 35mm-20 $4.25, '35mm.36 
$9.75. Color Prices on request. After 
image, Box 1454, Dept, PS, Kingston, 
PA 18704. 


PHOTO STAMPS, Your Photo on 
Sheet of 100 Stamps, Gummed and 
Perforated. Send Any Photo and $5.00 
To: Thomas, Dept. 2С28, Р.О. Box 
4281, Rockford, IL 61110. 


21 HOBBIES & 
COLLECTIONS 


COLLECT Military Medals. List 50c 
Vernon, Box 387PS, Baldwin, NY 
11510. 

STRING ART - Маке beautiful, 
unigue designs. Complete guide - IL- 
LUSTRATED! $3.00. Stringart, 228 
Bowland Rd.. Mansfield, OH 44907. 


21А WEATHER 


FORECASTING 
WEATHER MAP RECORDERS: Copy 
Satellite Photographs, National-Local 
Weather Maps. Learn How! $1.00. At- 


lantic Sales, 3730 Nautilus. Brooklyn, 
NY 11224. (212) 372-0349. 


22 JEWELRY 
IMPORT FOR PROFIT 


Tel Aviv, larael. 


high quality, gold Vy? 


23 MINERALS & 


PRECIOUS STONES 


FREE Ruby when you join! Write 
today! Minerals, Box 487P34, Yucaipa, 
CA 92399. 


24 ANTIQUES, RELICS & 
INDIAN GOODS 


INDIAN and Eskimo, relics, list free. 
Arrowheads, $5.00 dozen. Folsom 
$10.00 each, C. Secrist, Deerfield. МО 

a 


OFFICIAL GUIDE TO ANTIQUES: 
Massive 416 page book will make you 
an instant authority on antiques. Over 
1500 Illustrations. Tells what price to 
buy. sell thousands of antiques. One 
of the most complete volumes on the 

arket, $5.98. Lakeside Enterprises, 
Dept" PS8, 2303. Tecumseh Drive, 
Brooklyn, MI 49230. 


25 FORMULAS, PLANS, 


ETC. 
MANUFACTURING formulas $3.98. 
Free Details. Swedcof, Box 29. 


Mooresville, NC 28115. 


ANY Formula, $10.00. Catalog - 
Manufacturing Treatise $1.00, Belfort, 
Box 568, Chicago 60690. 


26 SCIENCE & 
CHEMISTRY 


NEW Greatly expanded 1977 cata- 
log listing thousands of chemicals, 
lasssware and lab equipment. Send T 
ollar to: Merrell Scientific, 1665 
Buffalo Road, Rochester, NY 14624. 


AMAZING ELECTRONIC 
“а. PRODUCTS „ 7 


LASERS SUPER POWERED, BURNING, CUTTING, RIF 
LE, PISTOL. POCKET - SEE IN DARK - SHOTGUN DIR 
ECTIONAL MIKE - UNSCRAMBLERS - GIANT TESLA. $ 
TUNWAND- TV DISRUPTER - ENERGY PRODUCING, SU. 
RVEILLANCE, DETECTION, ELECTRIFYING, CHEMIC 
AL. ULTRASONIC, CB, AERO, AUTO AND MECH DEVI 
CES, HUNDREDS MORE - ALL NEW PLUS INFO UNLT. 


D PARTSSERVICE INFORMATION unh: 


CATALOGS! 


CHEMICALS — Apparatus, Biologi- 


cal Scientific Suppli 
50c. Hagenow Laboratori 
топ. Manitowoc, WI 54220: 


LABORATORY Supplies — 
counted Prices! Catalogue — 50c. 
Starr Scientific, 916 Madison Street, 
Manitowoc, WI 54220. 


TRIPLE BEAM BALANCE 

Heavy duty. S.S. 

beams. Agate 

bearings. White 

Vitrolyte plat- 

form. Total 

capacity: 

2110g. x 0.1g. 

30 Day Money Back Guarantee. $79.95 ppd. 
C.S. COMPANY, 16701 Van Dam Road 

‘South Holland, IL 60473. 


Dis- 


CHEMICALS, Glassware, Kits. Cat- 
alog 50c. K/N Chemical Co., Box 748, 
San Bernadino, CA 92402. 


BUILD Solar Window Heaters or 
Solar, Cooker for under, 810. Plans 
0 each. Е. Sharako. Р.О. Box 334 
Brayton Plains, MI 48020. 


FIVE LASER PLANS - $8. 
CATALOG $2.00: "Solaser"; Box 
01905: "Р5-877"; Claremont, СА 


РІАЅТІСЅ 


CASTOLITE pours like water, har. 
ens like glass without heat. Crystal 
clear, colors. Embed flowers, ‘seashells 
mementos. anything. Make fine gifts. 
Reproduce your designs with flexible 
molds any shape, size. Profitable. Il- 
lustrated — Manual $1.00. 
CASTOLITE, Dept. 77. 
Woodstock, IL 60098. 


29 LOG CABIN & 
HOME BUILDING 


BUILD your own home for $7000. 3 
Bedroom, Living, Kitchen, Bath. Guar- 
anteed. Illustrated plans, mate: 
$5.00. McCall House, Box 
Lenoir, NC 28645. 

BUILD Log Cabin rustic furniture, 
fireplace!!! Complete manual $3.00. 

ʻA’ Frame plans $2.00 . 

teed, Bilder, 956 Springdali 

GA’ 30306. 

ILD LOWCOST HOUSE OF STONE 

DETAILED manual shows how. $3 
(Guaranteed). — Stonehouse B136, 
Sweet. ID 83670. 


log home. Kits 
Dealer- 
0. Wil 


log $3.50. 


~ SURVIVAL homes designs, 

tails. Box 163, Provo, UT 84601. 
‘GEODESIC DOMES. Plans, Kits, Hub 

Systems. Catalog $3.00, Timberline, 

2015P Blake, Berkeley, CA 94704. 


31 NURSERY SUPPLIES 


GROW Ginseng. Very Profitable. 
Have seeds. roots. Golds 
formation. G. Collins, Viol 


32 REAL ESTATE 


CANADIAN LAND FROM $54.00 AN 
ACRE. Properties across Canada Low 
ayments. Cottages, hunting, fishing. 
Investment. Free Catalogue, Canadian 
Estate Land, 286 Lawrence Ave W., 
Toronto, Canada МУМ ЗАВ. 
“CANADIAN Country Properties,“ 
Our 62nd Year. Catalogue-3 Issues 
$1.00. Tax Sale Service, Suite 404- 
PS. 85 Bloor Street East, Toronto, 
Ontario, MW 1B5. 
FREE CATALOG. 
States). All Types Property! Phot. 
SAFE-BUY Real Estate Agency, Inc., 
Box 589-PS, Little Rock, AR 72203. 
NEW! FREE CATALOG! Big FALL- 
HOLIDAYS Edition! Over 5,400 new 
properties described. pictured! - Land, 
‘arms, Homes, Businesses, Recreation, 
Retirement, Selected best thruout the 
V.S. Over 700 offices. 43 si 
Across America! Mailed FREE 
World's Largest! 
Inc., 7-BT S. 
60603. 


CANADIAN COTTAGE SITES. Acre 
lots, $1700, Sand beaches, tall pines, 
recreation, investment. One hour from 
Ottawa. Government approved. $10 
down reserves, $20 month. Refund, 
exchange guarantees, 613-542- 
7358. Calumet Estates, Dept, PS. 16 
Bath Road. Kingston, Ontario, Can- 
ada K7L1H4. 


BIG NEW... . FREE... FALL 
CATALOG! ’. . . Over 2,500 top values 
coast to ' coast! UNITED FARM 
AGENCY, 612-PS West 47th, Kansas 
City, МО 64112. 

WYOMING RANCH LAND. 10 acres 
—$35 down, $35 month. (Offer void 

Owner—Mike Gauthier, 
9550A Gallatin, Downey, CA 90240. 


Fro 


- (Covering 15 


25 LIVE SEAHORSES і 


LIGHTWEIGHT, compact gear for 
the self-propelled outdoorsman, Free 
catalog. Moor & Mountain, D34, An- 
dover. MA 01810. 


35 AQUARIUM SUPPLIES 


К has two mated pain of freshly caught sea 
honus, including ONE PREGNANT MALE, 
‘who wil give birth to as many as 25 babies 


Marie st, food and instructions included plus 

aiv marine vrai. ABOVE KIT WITH CUSTOM 
AQUARIUM, SEA NORTE TREE SEASHELLS, 
CORAL AND SILICA SANDSS, 


LARGE DELUXE AQUARIUM ANO ALL 
‘OF ABOVE ACCESSORIES WITH 5 МАТЕО 

PAIRS OF SEA HORSES (2 PREGNANT MALES 
OVER 0 SEA HORSES) $10.95. 

Al kit sent ood. Ма Aur Mal Liv Delivery Guaranteed, 


Sea Horses, Dept. ps 877, Box 342096, Coral Gables, FL 3313 


37 DOGS 


FREE 32 Page Illustrated Dog Collar 
Catalog. Write The Dog Collar Works, 
Maysville, СА 30558. 


39 EARTHWORMS, 
CRICKETS, FROGS 


$15,000 YEARLY RAISING FISH- 
WORMS! Outstanding Breed! Send 
45c Stamps for Raising Instructions. 
Full Details. Special "Today! 5,000 
Hybrid Redworms $15.95 Postpald. 
Georgia Ranch, Dawson, GA 31742. 


FREE Literature — We Teach You 
To Ruise, Sell Fishworms, Crickets, 
12-inch African Worms. Carter Farm: 
12, Plains, GA 31780. 


EARN Money raising fishworm: 
Backyard, garage, basement. Free in. 
structions, startling market facts! Oak- 
haven-12i, Cedar Hill, TX 75104. 


REDWORMS Bedrun 5,000 — 
$15,00;, 20.000 —— $45.00 postage 
paid Raising | instructions. | Brazos 

‘orm Farms, Box 4185, Waco, TX 
76705. 


42 


FIELD GLASSES, 
TELESCOPES, 
MICROSCOPES 


FREE Catalogue! Thousands war 
surplus optical bargains, Lenses, 
Prisms, Telescopes, Binoculars, etc. 
Jaegers, 691G Merrick Road,’ Lyn- 
brook, NY 11563. 


FREE Binocular., riflescope, catalog: 
Discount sale. Save 50%, Free gift 
with order, Write: United Binoculars, 
BN-1616, 0043 So, Western, Chicago 


43 GOV'T. SURPLUS 


JEEPS, Trucks, Typically, From 
$52.40 .'. . Automobiles, Boats, Mo- 
forcyeles, | A Blanes, „Typewriters, 
Tools, Clothing, Sports, Camping, Pho- 
tographic, Electronics’ Equipment — 
200,000 Bid Bargains, Nationwide Di- 


rect’ From Government — Low 
on Dollar! Surplus Catalog and Sales 
Directory $1.00 (Refundable First Or- 
der). Bonanza Surplus, Box 2269-PS, 
Northlake, Illinois 60164 


SURPLUS Information! Buy Military, 
GSA Surplus at fantastic prices, $2.00. 
Guaranteed, Data Services, Box 919-P. 
Champaign, IL 61820. 


cationing, 
"Government. 
plus nationwide 
urplus Lands, Box 1910T-FH, 
ington. DC 2003 


33 SPORTING GOODS, 
FISHING TACKLE, ETC. 


IMPORTED 


LOCK BLADE 
KNIFE 4 


Flips 

open in- 

stantly and 

locks auto- 

matically t 

prevent acci 

dental closing. 

Razor sharp 

tough stainless 

steel blade for re- 

liable use and hard, 

long service. Money 

back in 5 days if not 

satisfied, Send $2.75 

plus 25% to cover post- 
age and handling. 


WESTBURY SALES CO. 


ЈОХ 434, WESTBURY, N.Y. 11590 
DEPT. L-8-PS 


* Opens instantly 
* Sharp and 
Tough 
* Stainless 
Steel Blade 


JEEPS — $59.30| — CARS 
$33.50! — 200,000 ITEMS — GOV- 
ERNMENT SURPLUS — MOST COM- 
PREHENSIVE DIRECTORY AVAILABLE 
telis how, where to buy — YOUR 
AREA — . $2.00 — МОМЕҮВАСК 
GUARANTEE — Government Informa- 
tion Services. Department A-8, Box 
99249, San Francisco, СА 94109' (433 
California), 


‘U.S, GOVERNMENT SURPLUS Di- 
rectory," How, Where to Buy. 100.000 
items including Jeeps) ‚ү, Low 

! Most Complete Info 


DISPOSAL. 
INGTON. Bc 20036. 


1977 SURPLUS Army. Navy store 
94 „раке illustrated catalog. Send 
$1.00. Ruvel, 3037 №. Clark, Dept. 
8M, Chicago, IL 60657. 


GOVERNMENT Surplus, Buy in Your 
How, Where. Send $2.00. SUR- 
. 36177-Р5 HEADQUARTERS 
BUILDING, Washington, DC 20014. 


45  BODY-BUILDING, 
SELF-DEFENSE COURSES 


BEAUTIFUL. powerful body fast! 
Guaranteed! Free Information. Ameri 
can Powerhouse, Box 667P, Minneapo- 
lis, MN 55440. 


AUGUST 1977 | 165 


46 PROFITABLE 


OCCUPATIONS 


FREE Literature — Make Big Mon- 
Raising Fishworms and Crickets. 
Farm-10, Plains, СА 31780. 


MAILORDER RICHES? DON'T GO 
BROKE! Follow Pros FREE Inform 
tion, MASON, Box 401093, Garland, 
TX 75040. 


HONEY-Bees. $12, advisory course 
fois d you into profitable business. 
irker Apisries, Debolt. Alberta, Can- 


PROFESSIONAL М! 
rect to You. Giant Са! s 
(refundable). Hank Lee's Magic Fac- 
. PS8. 24 Lincoln Street. 
А 02111. 


Tóc With Approvals. 
-S. South 


CaRREE 80, Pare Magie. Novelties 

talog Plus Your Free “Trick of 

Sfonth® Card. Holiday of Magic. Box 
482Р5. Rockville. MD 20850. 


VENTRILOQUISM! Guaranteed Ja- 
struction, Scripts, pets dog 
Se Maher Бок T20 P5. Litileton. C 
80160. 


51 COINS & CURRENCY 


FREE. 32 Page United States and 
United Nations Price List. Shelron, 
610547K, North Miami, FL 


FREE duplicate exchange—2c ap- 
provals. Belden, Box 4175, Dearborn, 
MI 48126. 


FREE U.S. Mint Set. 
wildcerand, Box 5815. Hedwood City, 
CA 94063. 


REN catalog. Repair air condition- 
ing refrigeration. Tools, supplies, full 


instructions. Doolin, 2016 Canton, 
Dallas, TX 75201. 
Buy Scrap 
nual, $4.00. 
Atlanta, СА 


47 BOOKS & MAGAZINES 


“SURVIVAL /Guerrill 
Training Manuals/Books, "Survival 
Foods . . . Catalog 50c .'. . Ken Hale 
(1-50), "McDonald. ОН 43437. 


500 MONEY Making Mail Order 
Ideas, Books, Catalog 10c. Soundreal, 
4109" Pleasant Ave, Norfolk Av 
Norfolk, VA 23518. 


SOLAR ENERGY. Build solar he 
ips/vater system 
Send $9.95 to: Energy Dep! 
ARR Arbor Science, P.O, 1425. Ann Аг: 
bor, MI 48106. (Moneyback guaran- 
tri 


THE CONSUMER'S ELECTRIC CAR. 
New! Design. construction, mainte 
ance, Send $9.95 to: Energy Dept.. 
Ann Arbor Science, Р.О. 1425, Апп 
Arbor, MI 48106, (Money-back guar- 
ante!) 


1977 SOLAR ENERGY & RE- 
SEARCH DIRECTORY, 700 manufac- 


Warfare’ 


turers, researchers, АП new. Send 
22.50 to: Energ, Dept. Ann Arbor 
lence, Р.О. 1425, Ann Arbor. MI 


48106, (Money-back guarantee! | 


FREE Magazine featuring 450 books 
~ natural health, gardening. occult, 
Other interesting’ subjects. Provoker 
Press, Lakeshore Rd.. St. Catherines 
505Р. Ontario L2R 769. 


CLOCK and Watch Repairing Books. 
Tools, Materials, Free catalog. North 
Am rican, Box ТТВНА, Fox River 
Grove, IL 60021. 


48 TOYS & GAMES 


AIR War Game, Battle of Britain. 
Send self-addressed stamped envelope 

tion. Lance Games, 
{Yeats Тап Tree. Plymouth: MI 48170, 


49 JOKES & NOVELTIES 


FREE! World's Leading Novelt. 
alog. 1800 Funmakers, Joke: 
Sclence, Sports, Hobbies, Jewelry, Bar. 
gains, Johnson-Smith, C-2, Mt. Clem- 
ens, MI 48043, 


Cat- 


lan Taxan 75228. 


50 MAGIC TRICKS 


PUZZLES, ETC. 


FREE $2.00 Trick With Huge Magic 
Catalog. АП for 35c "Superdeal" 
Rush! Abracadabra-SP2, Rahway, NJ 


BUFFALO Nickels. Five Different 
$1.00. Bryson, 612P White, Toledo. 
OH 43608. 


SEND 10c for new edition valuable 
Guidebook "How to Collect Col 

Also included 5 foreign coins fro! 
Turkey, Spain, etc., and best coins 
and supplies catalog in America. Lit- 
teton Coin Company, Dept. XB-2, Lit- 
его! 


INDIANHEAD & Lincoln. 
1949, 33 Different —$2.99. 
25c. Edel's, Carlyle. IL 62231 


FOREIGN MONEY -~ 10c! Valuable 
collection of hard-to-get paper money 
includes seldom-seen 1920 Austrian 
emergency. money. unique опе cent 
MI from Hong Копи, Talwanese yuan, 
Japanese yen, Bulgarian lewa - ali 
ought affer Kenuine bank notes! АП 
for ‘only 10c! Also recelve other ex- 
citing bank notes on approvi 

amine, Buy any or none, ге 

ance, cancel service anytime: 

valuable collection 


t 188: 
talog— 


Boston, MA 02117. 

3 OLD Silver Mercury Dimes only 
51:00. (Limit one set. Adults Only 
Price lists included. Littleton Coins. 
Dept. MD-2, Littleton, NH 03561. 


INDIAN- 


2 
Encino,Cal.91318 


52 STAMP COLLECTING 


Please Notel Mos! of the siomp od- 
vertising below mentions "opprovals," This 
means that in oddition to the special offer 
you will receive stomps ON APPROVAL 
from which you тау select those you wish, 
& return the Ьсіспсе with payment for 
the ones kept. Approvals тоу continue to 
be sen! unless you indicate you do not 
wish lo purchase ony. In зоте cores the 
special oller is made only to opproval 
buyer 


'OW! 110 АП Different Germi 
10c. Commemoratives, Airmails, Ну 
Values, Big catalog, bargain lists. 


Also, fine stamps from our approval 
service, which you may return without 
purchases and cancel service at any 


skjold. 15c with Appi 
Stamps. Washington, DC 20015. 


100 FASCINATING Turkey Stam) 
(all different) only 25c. Adults only. 
Goliath Co. Dept. Y-2, Bethlehem, 
NH 03574. 


50 YEARS Old. fifteen different 
United States, over fifty years old — 
25c with approvals: Jaxon, Box C11, 
New Rochelle, NY 1080: 


END only 25с for collection 55 
Different U.S. Stamps. Includes old 
issues, commemoratives, high value, 
airmails plus hard to get $1.00 stamp. 
Offer to. adults, only, Send 25c to: 
Goliath Co., Dept. W-2, Bethlehem, Nit 


TWO! Different Magic Catalogs 25c. 
Miami Magic, 9734 Bird Road, Miami; 


PROFESSIONAL Magic. Giant Illus- 
trated Catalog 25c. Top Hat-B. Box 
1669. Evanston, IL 60204. 


BE A Magician! Two Booklets ex- 
lining 156 tricks Plus large Pro- 
sional Catalog $2.00 (refundable). 


Magic, Inc. 5080 Lincoln, Chicago. 
IL 6082 

MAGIC Tricks, Novelties! Catalog 
1.00. Bazirk. 23455 Northwestern. 


Juthfield. MI 48075. 


51 
ЕМЕ. Dept. 18, Hiawatha, ІА 52233. 


166 | POPULAR SCIENCE 


100 OLD 0.5. Stamps between 
1861 and 1939 $1.00. Ed Roush, 423 
Shepard, Mansfield, ОН 44907. 


500 Different Stam| $1.75. 
Smith 3088 Brooks, College Station, 
TX 77840. 

PENNY Approvals! Regardies: 
alogue! Kloster. 4164—92nd St. 


Diego. CA 92105. 


TEN different nudes: 20c. Approv- 
als, Stamp Farm. 257, Oxford, Wi 


sherman, Box 1535567 


PA 19111. 


NICE TETUER 
on lis 
Including U.S. and A. атте 


without purchases 
at any time. Jamestown Stami 


E-87-PS, oe 


estown, NY 14701. 


FREE Surprise collection sent with 
approvals. Jay 1784 Union, San Fran- 
cisco, 94123, 


50 DIFFERENT Old 


Stamps $1. 
Box S502" Маал. ОН 44007. 


GERMANY — $2.00 catalog vi 
ues for 25c Approvals. Stamphau! 
Box 533, Salisbury, MA 01950. 


MINT United Nations set free with 

Mint or used United States or World- 

‘ovals of your choice from: 

orne, 13317 Lydia Street, 
Silver Spring, MD 20906. 


US, APPROVALS for adult collec- 
tors. Tired of the usual dull, over 
priced stamps? We offer m refreshing 
and rewarding change. Rivertown, 
Dept. '1885, Lowell, MI 49331. 


U.S, BARGAIN: 50 different 25c 
with beautiful world-wide approvals. 
Stamp Center, Kennebunk, ME 04043. 


TOPS! 100 Popular Poland Stam) 
(All Different) Only 25c. Mystic. 
Dept. PS2, Camden, NY 13316. 


FREE STAMP AND COVER CATA- 
LOG. Cooper, Box 459, Palm Springs, 
CA 92262. 


50 SPORTS PICTORIALS — 35e. 
Approvals, Arbour, 3727 Downey Dale, 
Randallstown, MD 21133. 


nner crystals, antennas, CBs, 
scanner crystals, antennas. 
Harvey Park Radio, Box 19224, Den-| 
ver, CO 80219. 
36c TUBES. 
ог Catalog. Cornell. 
San Diego, СА 92105. 
LISTEN In On Telephone Conversa- 
tions. No wires necessary. $2.00. CéeM| 


Enterprises, Box 760, King of Prussia. 
РА 19406. 


FREE Educational Electronics Cata- 


log. EduKits Workshop. Department 
767A. Hewlett, NY 11587. 


54A CB RADIO 


~ HANDLES-More than 1.000 unic 
handles. $2.00. Froghair, Р.О. Box 
23741, Tampa, FL 33623. 


MOBILE MINIBOOSTER, boost your 
С.В. output power up to 45 % , $12.95, 


dealer inquires invited. Nemec, Р.О: 

Box 53. S. Westerlo, NY 12163. 
LINEAR Amplifier for CB. Tiny solid 
te unit 100 watts 


es 
"nd can be installed inside existing 
unit, Build for about $20. Send $5.04 

for complete plans. Peter-Schmitt En- 
terprises, Box 07071, Milwaukee, WI 


CB Modulation Lamp, and instruc- 
tions, $2.00. Aerco, 12412 Maple, 


Blue Island. IL 60406, 


ANTENNA 
Казі 


CONSTRUCTION 
‘build perfor- 
fis "quads. 


св 
MANUAL: 


Complete, .00. 
ТЕМА РАНМА, 1117 Dewitt Terrace, 
Linden, NJ 07036, 


55 ELECTRONICS, 
STEREO, HI-FI 


FREE — Police/Security — Inves- 
tigative schematics and equipment 
listings, Quimtronix, Box 548-PS, Se- 
attie, WA 98111. 


200 DIFFERENT Romania, Plus 
provals. $1.60. Fies, A6U, Thornvi 
Он 43076. 


TONGA Heart-Shaped Foil Commem- 

orative, Faroe Islands. Grenada 

tian Exploration, Switzerland Finster- 

aarhorn Mountain, Palestine Jerusalem 

Fortification, Hyderabad Architecture, 
nt, Lithuania Mythol- 

Württemberg. Оп 


ој 
Te’ when reau 
chase stamps di 


FREE United Nations. Approval Se- 


lection's Chapmans, Box 487-N. 
burg. MI 49053. 


APPROVALS, 28 Scouts or Spa 
Box’ 128), Platteville, WI 


‚ Gales- 


SLEEP — Learning Kits — 
timers, complete outfits. 
„ Box 24-SB, Olympia, 


dioss 
tapes, Cat 

alog tree 
WA 98501, 


BI-LINEAR AMPLIFIER, 2-30 MHz. 
Construction 
Box 5516-CH, 


OUIERSI KITS 


Organs, Pianos, ngs 
Ану PA Sraten 
104-page catalog $2 
WERSI electronics, Inc. 
Dept.AS, Box 5318, 
Lancaster, РА 17601 


POSITIVELY greatest offer, 100 
mixed United States stamps. 
bonuses, approvals, only 28e Laurel 
ton Stamps, 41, Lawrence, 
NY 1155! 


75 DIFF. CHINA—Only 10c! Sci 
genuine postage stamps (catalog 

laranteed over $6.00!) from all 3 

inas: pre-1950. Nationalist China 
(Taiwan), plus Communist China. An- 
cient mysteries, modern marvels, Mao. 
Great Wall, etc.—this valuable collec- 
tion only `10с! Also, other exciting 


stamps to examine free. Buy any ог 
none, return balance, cancel service 
anytime, Plus 40-page illustrated cata- 
log! Н.Е, Harris, Dept. A-351. 


MÀ 02117. 


VATICAN City, 30 mint. 25c with 
approvals, Libra Stamp Co.. 1737 Gum 
‚ San Mateo, CA 94402. 


ES 


FREE Germany with Worldwide ap- 
rovals. Stamps Unlimited, Box 2295, 
Kalamazoo: МЇ 49003- 


56 RECORDS, TAPES, etc. 


RECORDS 45 RPM Oldies, Cata- 
log Of Hundreds 50c To: DISCO, Box 
332, Mesa, AZ 85201. 


OLDIES—45 RPM Original hits. 
Catalog 50c. C&S Record Sales, Box 
197. Wampsville, NY 1316: 


OLD Radio Programs on cassette | 
tapes. Catalogue $1.00, Radio, Box | 
9246B, St. Louis, MO 63117. 


VINTAGE radio broadcasts. Catalog: 
$1.50, BRC, 17173 Westbrook, Livon- 
in, MI 48182. 


RECORDS = TAPES! Discounte to 
5 mo purchase obliga- 
tions: ne ; discount dividend 
certificates; 100% guarantees. Free 
derail. "Discount. Music Club, 650 | 
Main St., Dept. 4-0877. New Rochelle, 
NY 10801, 


200 WORLDWIDE Stamps 25. Ap- 
provals. Whites, Box 24211. Indianap- 
olis, IN 46224. 

54 RADIO, TELEVISION, 


HAM EQUIPMENT 


57 MUSICAL 
INSTRUMENTS 
аьла тень E 


Жапо Tuning Kit 


Catalog 25c. Guitar ! 
Center, Box 154 i 


Tulsa, OK 74112. 


PIANO and Player Piano servicing 
and repair books. Catalog $1.00 (re- 
fundable). Vestal Press, Vestal, В, | 
NY 13850. 


GOVERNMENT surplus electronics, 
gadgeteers illustrated catalog 25c. 
Meshna, Nahant, МА 01908. 


ELIMINATE ТУ INTERFERENCE 
from nearby CB/Ham stations. Proven 
new electronic filter attaches easily to 
TV set only $9.95 postpaid. Satisfac- 
tion guaranteed. Free information. 
Fairhouse PS, Box 969. Los Altos, CA 


Р, Т9 60%, Discount Name Brand 
umen: Teeport Mus 
PAC, Mahan St. Ww. Babylon, NY 


ACCORDIONS - Famous Makes, 32 
Models. Importer-To-You Prices! Save 
9n Cordovox and Button Models. Home 
‘Trial, Terms, Trade-Ins. Free Catalog: 
Accordion Corporation. Dept. P. 553 
Belmont, Chicago 60641. 


LEARN Banjo-5 String Bluegrass 
Easy. No Music. Free Details, Blay| 
25-A, Marietta, GA 3006 


ELECTRIFY Player Pianos, Pump 
Organs quickly, inexpensively with Lee 
Silent Suction ‘units, Write Lee Music, 
525A Venezia Ave.. Venice, CA 90291. 


P.M.I, ТТ FREE MUSICAL 
INSTRUMENT CATALOG 
AMERICA'S most complete source 
of major brand instruments and ac- 
cessories at Low, Low prices. Write: 
P.M.I. Dept. PS, Р.О. Box 827, Union 
City, NJ 07087. 


INTERNATIONAL catalog vi 
to makers, repairers string 
ments, Biggest variety parts, acces- 
sories, all imported woods, bows, kits. 
Send 25c and this ad for catalog, price 
list, We'll include certificate worth 
$1.25 credit on your first order of 
at ionst $10. International Violin Com- 
pany, Dept. CC, 4026 W. Belvedere 
Ave.. Baltimore, MD 21215. 


juable 
instru- 


58 | SONG WRITERS 


LYRICS — Poems Wanted For Mu- 


sical Setting, Recording, Promotion 
Available on Selected Songs, Fabulous 
$1,000.00 Offer. Monthly Awards. 


Talent, 17 (PS) Longwood, Quincy, 


MA 021 


POEMS set to music, Nashville 
Music Productions, Box 40001-PS, 
Nashville, TN 37204, 


POEMS, Songs Wanted. Recording, 
Publishin; 
dio-TV rele: Y 
7438-PS, Sarasota, FL 33578, 


SONGPOEMS, | SONGS, Needed. 
Betty's Music Makers, 258P Treasure 
Island Causeway, Treasure Island, FL 


SONGWRITERS - Our recor 
artists need Lyrics, Poems for musical 
setting, recordin) .000.00 Grand 
Prize, Monthly Awards. Grand Record- 
ing, 1354 (PS) Hancock, Quincy, MA 
02169. Talent Co, 


ins 


59 IMPORT-EXPORT 
MAIL Order, Detalls Free. The Byrd 
House, Box 5090-C, Florence, SC 
29502. 
60 BUSINESS 
OPPORTUNITIES 


SAVE YOUR COPIES 
OF POPULAR SCIENCE 


Keep them neat and in 
good order for future refer- 
ence by ordering these hand- 
some, custom-made library 
cases. They'll look good in 
your library or your work- 
Shop. Each case holds a full 
year's issues. Richly covered 
in black leatherette, its royal 
blue spine is decorated in 
gold leaf with the year and 
the Popular Science insig- 
nia. 

They're only $4.95 each, 
3 for $14.00, 6 for $24.00 
postpaid. To order, send 
check or money order to 
Jesse Jones Вох Corp., 
P.O. Box 5120, Philadel- 
phia, Pa. 19141. 


be a TAX CONSULTANT 


Income unlimited in full or part time home busi 

ness preparing tax returns in busy tax season, 
und monthly fees to $50 from bu: 

x service. No bookkeeping experience 

you start. 

ture. No 

salesman will call. Vet. Approved. National Tax 
Training Schoo! 10952 


VENDING Machine. No selling, 
Routes earn amazing profits. Big Cat. 
alogue Free. Parkway Corporation, 
1930PSB Greenspring Drive, Timoni- 
um, Maryland 21093. 


MAILORDER - Nationally known 
millionaire will teach you personally. 
Write for informative book, gift cata- 
log and complete details. RY- 
THING FREE! No obligation. Mail Or- 
der Associates, Dept. 652. Montvale. 
NJ 07645. 


MAILORDER Dealers Wanted. Earn 
Outstanding Profits using Tested Pro- 
motions! Executive, Type Business. 
Rutward-KH, Georgetown, CT 0682 


BE Your own boss! 1001 fa: 


7 


easy 


ways to make money! Free! "Rus 
name, address, Money Making 
2071-8 Ventüra Blvd Studio City 
СА 91604. 


"FLEA MARKET SELLING" How- 
to guide for fun, profit. $5 postpaid. 
Guaranteed, Dawson, Р.О. Box 59449. 
Dallas, TX 75229, 


$10,000 YEARLY—spare time rais- 
Details $1.00 plu: 
dressed ^ envelo, 
Avaries, Box 66, Waurika, OK 7357. 


"Men and Women All” 
ges! Re Upholstery 
makes you BIG MONEY! 


ne je: ЕЯ Er 


_or PROFIT! time, No experience needed. 
Me do chans, sofas, seis, even boats cas cam 
for high pay. We show you madera ways, farmi | 
iMstated home instruction. lol, supple, бедам 1 
ful material сосет Send for big FREE Book FREE | 


eit son at wee | 
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, CA 92666 


RE-UPHOLSTERY 
ATHOME... 


FREE Fire and Burglar Alarms with 
Catalog, Send $3.00. Handiing. Alarms, 
1448 West Highland, Ch 


MAKE $92.00 FROM Square Foot 


Plywood (Jigsaw or Bandsaw neces- 
sary). Revealing Proof 25c. (Refun 
able). Woodards, Bridgewater, MA 
02324. 


VINYL'S Where the Money Is! In- 
visibly Repair. Refinish, Recolor fur- 
niture, luggage, car tops. Quick, Easy. 
Two small $20 jobs a day earn you 
$1,000 a month, Homes, Cars, Of- 
fices, Restaurants, unlimited custom- 
ers. Start earning after a day's prac- 
tiec, Sensational. details Free, VIP. 
2036 Montrose, Chicago. 60618. 


FANTASTIC Mail Order Program. 
Details B.E. & Sons, 461 W. Ave. 44, 
L.A.. СА 90065. 


START Spare Time Business, Your 
rogram shows how. Free 
Markw P.O. Box 116- 
Ontario 


"foronto, 


ELECTRONIC 
SSEMBLY BUSINESS 


spare time. Investment, knowledge or 
necessary. BIG DEMAND assembling 
devices. Sales handled by 

| professionals. Unusual business opportunity 

| FREE: Complete illustrated literatur 

| mb BARTA, Вох 2u8Mv 


l Walnut Creek, Calit. 94597 


HAVE Own Business. World's Larg- 
est wholesalers, American, forei 
Rock bottom prices. Self or resale. 
Free details. International Buyers, Box 
16386-PS2, Portland, OR 97233. 


$300 - $700 MONTHLY. Raise Rab- 
bits, Laboratory Animals for us. We 
supply Equipment, Breeders, Instruc- 
tions. Details — 25c. Laboratory Ani- 
mals, Inc. PS, Countyline Road, Pent- 
water, MI 49449. 


PIANO Tuning Learned Quickly 
Home! Musical Knowledge Unnece: 
sary. Free Information. Empire School, 
Box 450327, Miami 33145. 


PHOTOSTAMP Agents Wanted! 
Make Big Money from Home Mailor- 
der. Free Samples & Information: 
Postermatic-C8, East Providence, Ri 


MAILORDER — Establish Own Bi 
iness. Everything Supplied — C. 
logs. Ads, Mailing Lists. Merchandise 
Drop-shipped. Gif-Guide, 5818 Ven- 
ice, Dept. 625, Los Angeles 90019. 


$50,000 YEARLY Possible! Become 
Financial Broker! Earn $10,000 Com- 
missions! Free Details! Quaestor, Box 
2787-PS8F, Rochester, NY 1462 


$2,000 MONTHLY Selling Inform: 
tion By Mail! Dilello, PS8, 101 Cr 
tona, Harrison, NY 10528. 


INSTALL Burglar Alarms Without 
Previous Experience or Costly Equip- 


RAISE Earthworms for Us. Baker 
Enterprises, Box 173, Sparta, OH 


BECOME Our Mail Order Distributor 
with $150 investment. Free Brochure. 
Audit Controls, Box D-50, Emerson, 
NJ 01630. 


GUARANTEED $178.00 WEEKLY. 


Work one hour daily. Free Prochure. 
FAS, Box 13703, San Antonio, TX 


FREE SHOES: 


RETAIL VALUE OVER $30 


соте. Show friends and n 

they can save $15 to $20 а pair on 

high quality shoes or boots. Selling kit 
rite: Gordon King, Hanover. 

Ine: Dept. 1949, Hanover, Ра 17341 


SELL books by mail, 400% profit. 


Тогу. Р.О. Box 187-E, Worth, IL 
60482. 
MAKE, Sell Bricks! Free Details! 


Xcobrics; 5715 N. Mozart, Chicago, IL 
60659. 


PLASTERCRAFT — Profitable 
Ноте Business. Over 1,00€ molds 
available. Details: Lynnette, 6251R 


Mentor Park, Mentor. OH 44060. 


ment. Big Profit. Free Details, Nasco, EARN $240, from sheet plywood 
Dept. E2698, Woodland Hills, CA Lincoln, 216 Spring, Seat 
91367. 98104, 

YOUR Neighborhood Goldmine! Get FREE REPORT: Big Money In Mall. 
rich with Income property—I'll show  Transworld-11K, Box 0220, Toledo, 


you how! Free information. Goldmen, 
Dept-1P8, Box 1711, Champaign, IL 


IMPORT.Export opportunity. prof- 
itable worldwide mailorder business 
from home, without capital or travel 
abroad. We ship plan for no risk ex- 
amination, Experience unnecessary. 
Free report. Mellinger, Dept. E2698, 
Woodland Hills, CA 91367. 


SELL SENSATIONAL LOW-COST 
BURGLAR ALARM. Lightning Seller 
Exceptional Margin, Samples for Tri. 
Northwest Electric, Ave, 685, Mitchell, 
SD 57301. 


A RECESSION-PROOF 
BUSINESS OF YOUR OWN 


Earn $50. to $100. per hour refin- 
ishing bathtubs & porcelain sur- 
faces. No monthly fees! $1500. 
cash required for equip. & materi- 
als to do approximately $10,000. 
in business. Territory fee ($3,000) 
financeable, write: 


PORCEGLAZE, INC. 
Dept. S, Р.О. Box 3034 
Seminole, Fla. 33542 


BORROW $25,000 interest-free!! 
4. indefinitely! Anyone! Free Report: 
Exccutive-PS8, Box 368, Buford, GA 


TAKE catalog Orders. We droj 
1901 Best, selling ‘specialty 

Lowest below wholesale prices. im. 
mediate delivery. Spectacular ‘home 
business opportunity Free Book, SMC. 
6061 De Dept. 28-56. 
Woodland Hills: CA 91365. 


MAKE durable building plastic e 
ily. Waterproof. Fireproof. Economi- 

i, Bays Laboratory. Rt. 1, Box 168, 
ge. CO 81413. 


FAST and easy т 
Businesses. Free Detail: 
Dept.-1, Eau Claire, P; 


ship 
‘oduct: 


eymaking home 
Sylvia Beatty, 
16030. 


1500 
13850 
‘Nuys, 


BELOW Wholesale Catalog, 
Products $3.00. Wholesale, 
Sherman Way #6, 
91405. 


FREE Literature — 1000% Profit 
Bronzing Baby Shoes. NbcPS, Box 
1904, Sebring, FL 33870. 


Van 


MANUFACTURER NEEDS MAN TO 
rt time. 
immedi- 


ASSEMBLE product full or 
Five-figure income potential 
ately. Illustrated catalog 
5.K.R.C. Manufacturers, 
Dolores Street, Wilmingto: 


EARN $60.00 Daily Mi 
Concrete Fence Posts. Pi 
investment. Send Stamped. 
envelope. American, Excelsior Springs, 
MO 64024. 


REPAIR HYDRAULIC JACKS—Free 
Details — Hydraulic Parts Supply. 
Dept S. Box 4157, Brownsville, TX 


NEW Luxury Car Without Cost! Free 
Details. Codex-B, Box 6073, Toledo, 
OH 43614 


FREE Literature — Make Big Mon- 
ey Raising Fishworms and Crickets 
Carter Farm, Plains, GA 31780. 


PIANO Tuning quickly learned with 
home study course, Diploma granted. 
American Tuning School 17050 Tel- 
fer Drive, Morgan Hill, CÀ 95037. 


1 MADE $40,000.00 Year by Mail- 
order! Helped ‘others make money! 
Free Proof! Torrey, Box 318FF, Ypsi- 
lanti, MI 48197. 


HOW TO GET RICH WITH 
LITTLE KNOWN ENTERPRISES 
THAT RAKE IN THE MONEY! 
Ihave made Millions with little. 
known enterprises that have made 
me wealthy. Let me send you ту 
FREE BOOK — ‘2100 Unique Ways 
To Make Money.’ Write Success-B 
Вох 40614 Detroit. Mich 48240 


OH 43614. 


MAIL Baby Catalogs to New Mothers 
for Big Profits! Details 25c. Volz-PS, 
Ypsilanti, MI 48197. 


ABANDONED INDUSTRIAL SILVER 
YOURS For Taking. Easy. $24.000 
Yearly! Free Information, Silverman, 
H-12, Box 548, Woodville, TX 75979. 


INSTANT Money! Plastics are the 
pave of the future, Big profits now! At 
home! Spare time! crials costing 
22e bring back $3.20 prolits :mmedis 
ately! Free information. Rush name on 
postcard to: Warner, Room LC-3-GJ, 
1512 Jarvis, Chicago. IL 60626. 


n Any Message in 
Tor FREE DETAILS. 
BUMPER— MAGIC 

0. Box 22791 (LL) 

Tampa, Fla. 33622 


61 | MONEYMAKING 
OPPORTUNITIES 
$175.00 WEEKLY Correcti 
Lessons! 
501-SL Fifti 


$32.60 DAILY. No addressing, mail- 
order or stuffing envelopes hoax! Send 
self-addressed stamped envelope: Sbi- 
acieno, Postbox 4099, Valley Village, 
CA 91607. 


NEED EXTRA INCOME? Sell Fa- 
mous Knapp Cushion Comfort Shoes. 
Part-time, Full-time, Over $8 Million 
in commissions last year. No invest- 
ment. Free Selling Kit. Write I, Mar- 
golis, 611 Knapp Centre, Brockton, 


MA 02401, 


LEARN Bank and Finance Company 
Methods For Big Profit, Send $2.00: 
P.O, Box 1012, Ontario, CA £1762. 


WAGE-Earners: 
of your paycheck. 
teed. Send 55.00 
1202. Cupertino, C. 


OWN A BUSINESS! 

MAKE extra money wth your own 
business. Send $2.00 for complete, 
proven instructions, Horizon Company. 
$145, South Grand. St. Louis, MO 


Net 5 to 30% 
tisfaction guaran- 

Tax Relief, Box 
5014. 


M^ 


BIG MONEY from little ideas! Turn 
our ideas into cash, Booklet explai 
Only $1.50. R-E-I Enterpris 
Dept, PS. 418 Eldon Drive, Broomall, 
PA 19008. 


T-SHIRTS are Big Business! Cash in 
TODAY! Details $1. Alpha, Box 1108, 
ick, MD 21701. 


EARN 1000% stamp-investing, not 
stamp-collecting. Advisory service 
shows how. Details free! Tradco, 
Drawer 71, Bucks, AL 36512. 


BUILD DOG HOUSES. Steady In- 
come. Details 50c. Rosco, Box 189, 
Glenshaw, PA 151i 
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BE A CHIMNEY SWEEP 


Great Energy Crisis 
opportunity as wood 


burning increases. 


Free Booklet 
AUGUST WEST 
SYSTEMS 
Вох 1725 
Norwalk, СТ 06850 


SELL SENSATIONAL LOW-COST 
BURGLAR ALARM, Exceptional Mai 
gin, Samples for Trial. Northwest Elec- 
tric, Ave. 697. Mitchell. SD 57301. 


"WATCH REPAIRING. For Cash In- 

‘or Hobby, Free Sample Home 
Study Lesson, Chicago School of 
Watchmaking. WVA, Fox River Grove, 
1L 60021. 


FREE information! "Millionaire Re- 
orts.” Immediate profit opportunities! 
Company, Box 4326-АВ, Gary, IN 


FREE Moneymaking | Information. 
Send today for details. Р.А. Schubei 
Company. Р.О. Вох 187, Howell, MI 
48843. 


FINANCIAL Independence! Mailorder 
MILLIONAIRE reveals step-by-step 
Method to great Wealth! Free informa- 
tion, Goldmen, Dept-3P8, Box 1711. 
Champaign, IL 61820. 


GET RICH! Secret law orases debts, 
Free | report exposes millionaire $$ 
secrets, Blueprints, #88, 453 W256, 
NYC 10471. 


MILLIONAIRES | Success Secrets! 
Guide to million-dollar opportunities. 
Proven, tested plans! Free moneybook! 
Company. Box 4326-A8, Gary. IN 


FREE Learn dozens of easy ways to 
make money full or part time, Write 
for Free 5-Month subscription, 
‘Opportunity. Magazine, Dept 
{111460 Hancock Center, Chicago 


WRITERS: Make Вік Money Doing 
Biographies. Instructions $3.00. Bill 
2131 S. Coliseum 

IN 46803. 


MAKE MONEY - on Government 
Surplus. How and where to bi 
rectory of Surplus Offices. 

Mail Order Items. Send $1.50. S.E. 
Sterling, 7600 Bianco, І 1403. San 
Antonio; TX 78216. 


SELL books by mall. Unique pro- 
ram starts you Dealers wanted. 
international, Box 893E, Mundelein. 
IL 60060. 


FINANCIAL INDEPENDENCE And 
How То Obtain It. $2.00. Internation- 
al Enterprises, 16 Riverview Avenue, 
Cortland, NY 13045. 


5200.00 DAY Possible, Electronic 
Installations. Preliminaries. $2.10. Box 
809, Boynton Beach, FL 33435. 


SAVE POSTAGE - $1.00 forwards 
your name and address to all Business 
and Moneymaking Opportunities ad- 
vertisements this issue. Southern, P.O. 
Box 5885, Knoxville, TN 37918. 


DISCOVER EASY HOME INCOMES! 

LEARN Mailorder and Others. Write 
for Free Details. В & P Agency, Box 
E-1, Windsor, CO 80550, 


LEARN The secrets of repairing 

junk batteries "Fabulous Profits" at 

оте. Apex Engineering, 3100 Ramo- 
Atascadero, CA 03422. 


BIG Profits in Becoming A Supplier 
to Major Industry through Electro- 
lating Small Parts and Metalizing 
on-metallics. Write for Free Particu- 
lars: Mason. Room MC-3-GJ, 1512 
Jarvis, Chicago, IL 60626. 


GUARANTEED $771.00 Monthly. 
Homework. Free, Box 17403, Заптх.; 


"WANTED! Pick-up truck or Van 
Owners, we need you! Earn extra cash 
Spare time! Details $1,00. Crodell, Box 
3085, Dalton, GA 30721 


62 EMPLOYMENT 
INFORMATION 


EMPLOYMENT! 0.51 Foreign! 
Skilled, Unskilled, Equal Opportunity, 
АП Fields. Directory, Application. 
Resume Instructions $3.00. National 
Information, rtment 411, 422 
Washington’ Building, Washington, DC 


168 | POPULAR SCIENCE 


POLICEWORK employment tij 
suggestions, straight ^ information 
A О. Box 686, Orange Park, FL 


AUSTRALIA — New Zealand Want 
You! 50,000 Jobs! Transportation! In- 
formation booklet $2.00. Austco, Box 
8489F, Long Beach, СА 90808. 


OVERSEAS Етріоупи жк; 
000 $50,000 "P "Free Intórination! 
Employment International, Box 
29217-FH. Indianapoli: 9. 


63 SPECIAL SERVICES 


INFORMATION On Anything. Fer- 
козоп Research Specialists, 60-15 
Woodside Avenue, Woodside, NY 


RELOCATE. Chicago: homes, em- 
ployment, want-ads, maps, suburbs, 
prices. plus newspaper, $3.00 to: EH 

; Publisher, Box 49245, Chicago; 
IL 60649. 


66 AGENTS WANTED 


PROFITABLE Business! No Invest- 
ment! Take orders for America's finest 
shoes from friends, neighbors! Profit- 
able. Easy. No experience needed. Sell- 
ing outfit free, Mason Shoes, K-315, 
Chippewa Falls, WI 54729. 


DISTRIBUTORS Needed АП States. 
New Product, Every Man, Woman or 
Child Needs, Unlimited income. De- 
tails Free. Byrd House, Box 5690-R 
Florence, SC 29502. 


WE find manufacturers for you to 
represent—plus much more. Details: 
United Association Manufacturers’ 
Representatives. Department 27. 808 
Broadway, Kansas City. МО 64105. 


MAIL-Order Dealers wanted! Earn 
outstanding profits. Free-Infoi 
Carithers, Dept. PS, Box 136, 
MI 48141. 


67  SALESPERSONS, 
DISTRIBUTORS WANTED 


ENERGY Environment Simulators 
Schools, Museums - Good 
- Tenntronics, Box Р. 
TN 37040. 


BECOME a successful Manufactur- 
ers’ Representative, Manufacturers 
Agents Newsletter tells you which 
firms are looking for representative: 

the firm's product line and territories 
available, For information write: Man- 
ufacturers’ Agents Newsletter, Dept. 


151A, 23573 Prospect Ave., Farming- 
ton, MI 48024. 
BIGGEST earnings ever! Famous 


Hertel fully referenced Bible! Proved 
Plan, Startling 3-dimension | cover. 
Easy credit plan. No investment. Dem- 
onstrator furnished, Write: Intern 

tional Book, Dept. Р, Box 118, Wichi- 


ta, KS 67201. 
68 REMAILING 
SERVICES 


remalling, 
ox 19245. 


CHICAGO; forwarding, те 
25c each. $3.00 monthi 
EH, Smith, Publisher, 

Chicago, IL 60649. 


CALIFORNIA receiving forwarding 
by experts. M&M, Box 7305-PS, Long 
Beach, CA 90807. 


70 AUTHOR'S SERVICE 


PUBLISH Your book! Join our suc- 
cessful authors. АП subjects invited. 
Send for free appraisal and detailed 
booklet, Carlton Press (Dept. PST). 
84 Fifth Avenue, New York 10011. 


71 ARTS & CRAFTS 


CREATE an heirloom. 200+ dis- 

tinctive Wood Kits . . . Finished items. 
Household. ‘carvings, ship . . 

plane models, books plans. Catalog 
С . Box 156! 


&i 


71A REPRODUCTION 
MOLDS 


72 EDUCATION & 
INSTRUCTION 


SUCCESS SECRETS. Outstanding 
sources. $2.00. BT Assoc., Вох 1261, 
Merritt Island, FL 32952 


VETERINARY ASSISTANT. Send for 
free color brochure. Tells how you 
may train at home for exciting animi 
care career for just a few dollars a 
month, North American School of 
Animal Sciences, Dept. PCC67, New- 
port Beach, CA 92663 


EARN Extension Degrees in Homo- 
eopathy. Radionics, Botanic Medicine, 
Naturopathy. Philosophy. Psychology. 
etc. School Founded 1961. Prospectus 
$1.00, Airmailed. Secretary PA/PS, 
Brantridge Forest School, Highfield, 
Danehill, Sussex. England RH17 ТЕХ. 


FREE Lifetime Ordination, 
Chaplain, Missionary Evangelist 
ор. Box 744-PS, McKeesport, PA 


ing, Radionics, Radi- 
„Р. Subjects. Free Tl- 
lustrated Catalo og Courses And Equip, 
ment (Airmailed $2.00.) Established 
30 Years. Bruce Copen, Highfield, 
Danehill, Sussex, England RH17 ТЕХ. 


BECOME An Ordained Minister. Free 


INSTANT MEMORY 


INSTANT MEMORY is the fastest, 
surest, most enjoyable method ever 
devised 10 acquire a perfect memory 
without even trying. 

No memorization, no word association 

Release your photographic memory 
Nothing i$ forgotten! Learn “how” you. 
remember. "why" you forget. Discover a 
matura! ability of your mind to instantly 
recall everything you see. read, hear. 


Send for tree details. 
© Institute of, 


Advanced Thinking 


845 Via de la Paz, Dept. PSC 
Pacific Palisades, CA 90272 


ELECTRONICS DEGREE by corre- 
spondence, Free Brochure. Grantham, 
2006 Stoner. Los Angeles, CA 90025 


LEARN Auctioneering. Free Cata- 
log, Reisch World Wide College of Auc- 


LEARN Sewing Machine Repairing, 
Men, Women, Lucrative Profits. Pro- 
fession with Bright Future. Gresslin| 
Correspondence School, Box 927, 
Spencer, ІА 51301. 


AUCTIONEERING, Mendenhall School 
of Auctioneering,’ High Point. NC 
27263. Free Information. Largest in 
Eastern USA. 


COLLEGE DEGREES BY MAIL. Get 
Bachelors, Masters, Ph.D.s. the easy 
way, at low cost, without attending| 
any ‘classes at alli Free revealing d 
tails. Counseling, Box 389-PS8, Tu 
tin, СА 92680. 

WATCH REPAIRING. Complete 
Home Training. Diploma Awarded. 
Free Sample Lesson. Chicago School 
of Watchmaking, WV. Fox River 
Grove, IL 60021. 


LEARN To Fix Typewriters and Of- 
fice Machines. 30 Million Typewriters 
Need Skilled Repairmen. Earn as you 
learn at home in spare time. Facts 
Free, Send name, Typewriter Repair 


School (Home Study). Dei 

087. Little Falls. NJ 0/424. 
UPHOLSTERY Decorating, Free 

Booklet. Learn at Home. Upholste 

Decorating School, Dept. 5311-087, 

Little Falls, NJ 07424. 


73 | CARTOONING, 
SIGN PAINTING 


LEARN CHEST о - fun or profit. 
Calligraphy, Box 7069A, Colorado 
Springs. СО 8093: 


52 Lei 
toon Tips, Both $3.00. Tooner 
30367, Lincoln, NE 68503. 


CARTOON for money ! |! Pree 
Success, Box 885B, Dearborn, 
MI 48121. 


SIGN Painting — Easy Learning 
Method, Free Catalogue. Kaufmann 
Supply. Centertown, MO 65023. 


MODERN Cartooning taught 
mail, Write for free brochure, Ci 
toonerama, Box 203-9Y, Branford, CT | 
06405. 


76 DETECTIVES H 


DETECTIVE Training Course, Ameri- 
шө, Box 418 


FINGERPRINTING — exciting sci- 
entific career, Home study course 
teaches everything, Certificate on com- 

letion. Many, openings: prepare now. 
fessional Investigators, Dept. FP, 
Box 41345, Los Angeles, CA 90041. 


DETECTIVE Profession, easy home- , 
study; free tle-tack or lapel pin, ce 
tifcate, future, Professional Inv 


gators, Box 41345, Dept. CB, Los An- 
ПИ Ine. Mason City 3. 1А fetes. CA 90041, 

Е EXCITING Profession, Easy Home- 
cnDEOREEN AR Bor 3388. Tula, OK study Course; Diploma, Universal Do- 


74101. 


DRAFTING Courses, complete, for 
only $29.95 each. For information 
write: Drafting, 2108 Bon Aire. Vic- 
toria, TX 77901 


UNLOCK Your future. Become pro- 
fessional Locksmith by spare time 
home study. $13 in an hour possible 
АП tool uipment included, Fac! 
Free. Send name, Locksmithing Insti 
tute” (home study. Dept. 1-087 
Little Falls, NJ 07424. 


HIGH School at home, no classe: 
Diploma Awarded. Information Free. 
Сап toll free 1-800-621-8318 от 


Write: American School. t BA- 
DAT. #50 E. 5аїһ Street, Chicago 
60637. 


LEARN Diesel Driving. How to 
Finance Your Truck. Free Details, Box 
44844C, Los Angeles. CA 90044 


1 HOUR To Success. Learn home 
mail order business in 24 easy lessons. 
Complete course in 1 volume, $2.00. 
Greentree Publications, Р.О. Box 
2458-f1, NY, NY 10017. 


FCC LICENSE. 1st & 2nd Clas: 
Electronics Career courses by mai 
G. L Bill FREE School Catalog and 
Information. School rep wil try to 
call. Write CIE— Cleveland Institute 
of Electronics, Dept, WPS-25. 1776 
East 17th St.. Cleveland, OH 44114. 


"WELDING TRAINING, Basic 
vanced for Major Processes 
(Stick), MIG, TIG, Gas, Pipe all pro- 
cesses. A non-profit school. Accredited 
member NATTS. Approved Ohio 70-12- 
0064 HT. Write for school bulletin and 
course schedule. HOBART SCHOOL 
OF WELDING TECHNOLOGY, Box 77, 
Troy, OH 45373. 


ВЕ A Security Ойсег. Big demand: 
Good Details. "Guard. Вох 
1229psR. Yucca Valley, СА 92284. 


id Ad- 
Arc 


tectives, Box 8180-Е, Universal City, 
CA 91608. 


77 LOANS BY MAIL 


NEED MONEY? 
BORROW from your home. Raise 
$1,000 to $1,000.000 for any purpose, 
within 30 days. Busi 'rsonal, 


solidation, 
grants. Froe, details 

PS-8, 236 Wayland Avenu 

RI 02920. 


78 WINEMAKING 


BEERMAKERS Wine 
catalog, recipes 

Mie en eais, БЕР. 
Chapel Hill, NC 27514. 


WINEMAKERS —. BEERMAKERS 
— Free Catalog. Fast Service. Large 
Selection, Kraus, Box 7850-N, Inde- 
pendence, MO 64053. 


WINEMAKERS — Beermakers, Free 
Catalog. Equipment Supplies. Conti- 
Sentai mox S8016-PS, Indianapolis, 
IN 46208. 


ері, 
Cranston, 


akers... free 
t ingredients, 
Box 784-8, 


WINEMAKERS: Free Illustrated cat- 


WINEMAKERS BEERMAKERS EX- 
TRAORDINARY INFORMATIVE CAT- 
ALOG FREE, 350 Equipment, Ingredi- 
ents items. Danemberger's, Box 276- 
S. New Berlin, IL 62670. 


IT WM ОО АЧАЗЫ E veut 
structions = weet 
briar, 1003-P Lake Dr. Weatherford. 
TX 76086 


79 BUY IT WHOLESALE 


900 FIBERGLASS Molds. Ornamen- 
tal Concrete Catalog $2.00, Plycrete 
Mold Co., Elk Rapids, MI 49629. 


USED Courses! Books! List 25c. 
Smith's, 124 Marlborough. Salem, 
MA 01970. 


BUY anything wholesale. How? Send 
$1.50 to: TDL Company, P.O. Box 
2282, Stuart, FL 33494. 


"WALL Clocks Manufacturer Direct. 


89 WATCHES, CLOCKS— 
SALES & SERVICE 


BURIED TREASURE 


EARN $100,00 daily selling Solar- 
em Rings, jewelry. Free catalog. 
nka-PS, 95 Washington, West War- 
ick. RI 02893. 


FREE WHOLESALE CATALOGUE. 
inowmobile, motorcycle, small engine 
parts, fiberglass supplies. Mfg. Sup- 
ly, Box 157-P, Dorchester, WI 54425. 


WHOLESALE Bargains, Imports, 
Closeouts, Liquidations, Surplus. Free 
Information. Southwest, Box 449-L, 
Noel, МО 64854. 


400,000 BARGAINS Below Whole- 
sale! Many Free! Liguidations . . 
Closeouts! . . , Job Lots Single 
Samples, Free Details. Worldwide Bar- 
wainhunters, Box 730-B, Holland, MI 
49423. 


80 ADVERTISING 
AGENCIES & SERVICES 


SAVE $100, $1000 on Ads. FREE 
Rate form. Bobs Advertising Agency, 
1448 West Higl Chicago 60660. 


81 BUSINESS SERVICES, 
MAILING LISTS 


YOUR List Maintained, Listed, IN- 
EXPENSIVE! CONFIDENTIAL! Heinz, 
dii Pih Avenue, Port Reading 


MAILING Lists! 4,000,000 Mail- 
order Buyers - 20 Different Categories 
z Computerized. Price, Lists 25c. 
Copley Advertising, Box 221-PS, Bos- 
ton, MÀ 02199. 


83 RUBBER STAMPS & 
OFFICE SUPPLIES 


WOOD DESK STAMPS, 
STAMPS, New Low Price 
chure. Wingerter, Box 676, Elmhurs 
NY 1137; 


POCKET 
Free Bi 


FREE Literature Self-Inking Rub- 
ber Stamps. RME Stamps, 132 Farm- 
crest, Rush, NY 14543. 


84 PRINTING, 
MULTIGRAPHING, ETC. 
1000 GUMMED | Address 


1.25, Canada $1.50. Walt’ 
60, South Bend, IN 46624, 


Labels 
Box 


FAMOUS “Junghans” Batterie Clock 
Movements, great choice of hands, 
numerals etc. The Pendulum, 615 
Broughton, Victoria, B.C. Canada V8W 


WATCH, Clock, Jewelry Tools and 
Parts. Catalog $1.00. Kilb Company, 
Dept, S. Drawer 8-А, Milwaukee, Wi 


Е 
with Ultra-Sensitive DIRECTIONAL Locator 
SEND FOR 
FREE INFORMATIVE BROCHURE 
RESEARCH PRODUCTS 


x [ЕТШЕ TAmPa, FLORIDA 23611 


"WATCH and Clock Repairing Books, 
Tools, Materials, Free Catalogs. North 
American, Вох 77-ВН, Fox River 
Grove, IL 60021. 


92 MODELS—SHIPS, 
CARS, PLANES, ROCKETS 


RADIO CONTROL Airplanes, В; 
Helicopters. Big Discount ‘Catalog 
$3.00. Modelers Supply. Box 7185, 
Montgomery, AL 36107 


SHIP and Yacht model 
Pine construction Hull Kits: 
prints, Send $1.00 for Illustrated cat- 
alog. A. J. Fisher Inc., 1002 Etowah 
Avenue, Royal Oak, Mi 48067. 


SHIP, Model Kits, fittings, plans, 
books, tools, engines, motors. 1977 
illustrated catalog $1/00 — "refund- 
able with first order." James Bliss & 
Company, Dept, PS, Route 128, Ded- 
ham, МА 02026. 


94 FOR INVENTORS 


AVOID PIRACY - PROTECT & 
PROFIT from your invention. Step 
by step Guidebook and Forms $7.50. 
International Register of Ideas, 663 
Fifth Avenue, NYC 10022. 


INVENTORS: If you have an inven- 
tion for sale or license, write for free 
booklet explaining how we can help 
you, Kessler Sales Corp. C-T78-Fl. 
Fremont, OH 43420. 


95 INVENTIONS WANTED 


LEARN how to offer your invention 
for sale or license. Free Booklet Out- 
lines Procedures, royalty rates. re- 
quirements. Kessler Sales Corporation, 
C-T8-IW, Fremont, ОН 43420. 


97 GOOD EATING 


GRITS Galore! Collection of Famous 
Southern Grits recipes. Send $1.00 to: 
Grits, 210 Patton Avenue, Department 
12, Hattiesburg, MS 39401. 


plies, Equipment. Free Catalog, Айа! 
tic, "Box 1678-PS8, Florence, SC 
29503. 


85 PRINTING & RUBBER 
STAMP OUTFITS 
RUBBER stamp 


Free catalog. 
Supply, Brownsville 
IL 62864. 


outfits, supplies, 
service. Jacks 
Rd. Mt, Vernon, 


SIMPLE-X RUBBER STAMP PRESS- 
ES. Hydraulic Operated, “Electrically 


Heated., Sizes 5"x8", ^ B"x12 
lO^x15", Starting Outfits, Order for 
Presses, Supplies Shipped Day Re- 
ceived. Send $2.00 for Catalog and 


Brochure. Custom Manufacturing, Box 
211-PS, Springfield, MO 65801. 


PRINT, YOUR OWN — Printing 

es, Type, Supplies Direct From 
tory. Send 25c for Catalog and 
Samples to: Kelsey Company, DS, 
Meriden, CT 06450. 


COMPLETE rubber stamp outfits. 
Wholesale supplies. Same day ship- 
ment. Catalog Free, Star Stamp Sup- 
ply, 732 Federal, Chicago 60605. 


88 OLD GOLD, JEWELRY 
WANTED 


WANTED — Gold, silver, platinum 
(any form). Highest Prices. Infor- 


mation free, Wilmot's 345-R South 
Glassell, Orange, CA 92666. 
HIGHEST CASH IMMEDIATELY 


FOR Old Gold, Silver, Platinum, Jew- 
elry, Gold Teeth, Watches, Diamond: 
Spectacles. Free Information. Rose 1 
dustries, 29-Y East Madison, Chicago, 
IL 60602. Established 1934. 


HIGHEST CASH for Gold, Jewelry, 
Gold Teeth, Rings, Diamonds, Watch- 
ев, Silver, Platinum. Mail Articles To- 

day. Free gift with Information. Chi- 
cago Gold Precious Metals. 6E 
Monroe, Dept. 1257, Chicago, 60603. 


TWELVE delicious ethnic pastry rec- 
ipes, Send $1.00 to: W. Maresh. 7656 
McLean Drive, Walton Hills, OH 


700 WANTED TO BUY 


QUICKSILVER, | platinum, silver 
gold! Ores analyzed. Mercury Terminal 
Norwood, MA 02062. 


101 EMBLEMS & 


BRASSARDS 


EMBLEMS 
CUSTOM EMBROIDERY 
(PATCHES) 


Small Quantities—Be A Jobber For| 
Us. Send $2.00 For Price Guide Апа 
Samples. Refundable First Order. 
HAWS EMBLEM & INSIGNIA COMPANY 
8409 Kentucky, 2nd. FL, Raytown, Mo. 64138 


102 METAL DETECTORS 
TREASURE FINDERS, 


SERIOUS COIN SHOOTERS - Sem. 
tech's solid-state METL-SENSOR pin- 
points ALL metal objects, vet defines 
he target before you dig. FOR FREE 
literature write: Semtech Corporation, 
$52 Mitchell Rd. Newbury Park, СА 


FIND coins, jewelry, gold nuggets 
with new patented detector. Astound- 
ing range. Unaffected by concentrated 
black sand, ‘mineralized ground. Re- 
Jects metallic trash. Free catalogue. 
Gardiner Electronics, Dept. 1, 4729 N. 
Tth Avenue, Phoenix. AZ 85013. 


TREASURE Finder Locates Buried 
Gold, Silver, Coins, Treasures. 6 Pow- 
erful Models, Instant Financing avail- 
able. Write ‘or call for free catalog. 
Phone (713)-682-2728 day or nigh 
Relco, Dept. AA22, Box 10839, Hous- 
ton, TX 77618. 


RECOVER LOST COINS, JEWELRY, 
Gold, Silver, Relics. D-Tex detectors 
reject trash, but find deeply buried 
treasures of'all sizes. Free Literature. 
D-TEX ELECTRONICS, Box 451-Y, 
Garland, TX 75040. 


105 MISCELLANEOUS 
PHOTO IDENTIFICATION CARDS., 


Guaranteed!! SAMPLES 25c, Bascco. 
Box | 9461-PS67, "Providence, КЇ 


METRIC, English, Square, Cubic. 
Biblical, Nautical conversion chart and 
tables. Over 4,000 accurate references. 
Attractive, copyrighted, two poster set 
$5.00. Hammer & Saw Designers, Box 
604, Dept B10, Newark, OH 43055. 


PHOTO Identification Cards, Sam- 
ples 25c, Documents, Box 5684P, El 
Monte, CA 91731. 


FREE BOOK. Prophet Elijah Com- 
ing Before Christ. Megiddo Mission, 
Dept. 58, 481 Thurston Road, Roch- 
ester, NY 14819. 


IF You save your copies of Popular 
Science here's а great way to keep 


them from getting torn. dirty, ete. 
Heavy, quality-constructed file boxes 
hold а year’s issues Gold embossed 
Only $4.9; З for $14.00, 6 for 


24 00. postpaid. "Order today trom 
Jesse Jones Corp. Р.О. Box 5120, 
Philadelphia, PA 19141. 


ORNAMENTAL Iron design 
of 1600 beautiful practical 
for railings, columns, etc. Free 
fure, ‘Cunningham, S881 South 3200 
West-P. О. Box 20005S, Salt Lake 
City, UT 84120. 


BOOKS оп 
Prices. Free Circular! 
Uniontown, PA 15401. 


IS MAIL ORDER for you? Free de- 


tails, Shu-Rich, Box 128, Tesuque, NM 
81514. 


Antiques and their 
Period Books, 


ures manage- 
les potential. 
Jeremys Way, 


Annapolis. MD 21403. 
$10,000 GENUINE 


shredded US 


currency in attractive canning jar. 
$5.95. Atlas, Box 2185C, Berkeley, 
CA 94701. 


THE 30/60 plan. New concept that 

solve unemployment and inflation, 
Available to public for first time. Send 
$3.00 to P.O, Box 7010, Phoenix, AZ 


IDENTIFICATION CARD, catalog, 
send stamped, addressed envelope: 
NIPCOS. 303 East Main, Barstow, СА 


PYRAMID Power; Cheops to Scale! 
- $1.00 &SASE. Sweet. 
Lake Dr. Weatherford, 


DEATH Travels at Night. Experts 
claim car headlights cause accidents- 
New invention stops glare-Easily put 
On or taken off all car windows- 
$1.00-Noglare, 36 М. Perry, Mont- 
gomery, AL 36104. 


PICTURE IDENTIFICATION CARD 
Send 58 for picture ID or $5 for regular ID, 


in cash. check, or money order, with your 
name, address, city, state, zip. social serur- 


with or with out your picture on the beauti- 
(f you are ordering with 
jack and white pleture of 
Joursel X 11," (you сап ке! а picture 
Ata vending machine for about 25e) send to: 
Protecto 10 Dept PSP-1 Box 382 Open Air 
Station, St-Petersburg, FL 33731 


106 PERSONAL 


PHOTO IDENTIFICATION. Cards. 
Authentic Laminated Walletsize Sam- 
ples Catalog, Send Stamp апа 25c. 
Security-s, 2120 Paradise, Las Vegas, 


NV 89104. 

RESUMES: just may get you that 
next job. Order Now. Instructions, 
Forms, $1.50. Bob Reynolds Enter- 
prises; 4991 Hornet Drive, Prescott, 
AZ 86301. 


PERSONALIZED BADGES -Any pic- 
ture, slogan or name on 2" badge. 
$1.00 + S.AS.E. — MILLIS-BADGE, 
Р.О. Box 285, Millis, MA 02054. 


NEW Luxury Car Without Cost! Free 
Details Codex-E, Box 6073, Toledo, 
OH 43614. 


REMEMBER 
EVERYTHING 


You Want To 
INSTANTLY! 


easily call to mind memories, names, numbers, 
onything-with complete accuracy! 

Using ancient but long-forgotten principles 
once again being proven in scientific circles the 
world over-you can release knowledge, ideas 
and powers you never knew you possessed! 
Prove to yourself you already have a perfect 
memory-thot all you need ore simple instant 
recall techniques, which we reveal in detail 
NO DULL MEMORIZING, Write to: 


SEND 
Life Dynamics Fellowship РОА 
P.O. Box 418-HIN TAILS! 


2935 CHILLON WAY, LAGUNA йн. CA 92652 


GAMBLERS — Free! Win Lifetim 
Income from Dice, Roulette, Thorougl 
bred, Harness, Dog Racing. Guara 
teed! Research, Box 551PS-19, Min- 
cola, NY 11501. 


BEAT BLACKJACK! New Powerful 
method guarantees winning, Free in- 
formation. Sheridan, 10939-58 Bluff- 
side. #5, Studio City, CA 91604. 


PUT THE ODDS ON YOUR SIDE 
FREE Details On How You Can Win, 
R. Parks, 2021 Walnut Circle, North- 


INVESTIGATORS, Latest Electro 
NON „Стоп, Вох 220-! 
imi, 


^ COMING Whirlwind to sweep this 
garth! Free, Information! Write; Har- 


‘RULE Others with Thoughts." (Te- 
lepathy) Write: Clarion, Box 2109-A6, 
Chicago 60690. > O O > 


өлү conina, Ploy 
iam ө memorize 


соруун П 
обед 100%, Мо obligation. Get а 
элен iai И 


i RAY, Box 281, Bristol, CT 010 
be = m ше эш ыш шш из ыш ше 


BRIDGE solitare, $3. Teach/learn 
bridge succinctly, mnemonically, $4.00. 
ACES, Box 4545P, Trenton, NJ 08611, 


RECORD Telephone Conversation: 
Privately — Automatically. Leave Re- 
corder Unattended, Roberts, Box 49- 


PS-8, Parkridge, IL 60068. 
UNIVERSITY DEGREES BY MAIL! 
Bachelors, Masters, Ph.D.s. . 
Tevealing' details, "Counseling, Box 
389-SPB, Tustin, CA 92680, 
BIORHYTHMS computerized, Full 


year charts. Send $1.50, birthdate: 
Bio, 1827 North "О"; 
FL 33460. 


Lake Worth, 


107 HEARING AIDS 


HUGE SAVINGS. Eliminate dealer 
Batteries whole- 
Lloyds-PSC, 


HEARING AIDS 
PRICE CATALOG FREE! 


SUPER $AVINGS! Newest, est. 
All types. Buy DIRECT & save up 
to HALF! No salesmen. Sold by 
AIR MAIL on HOME TRIAL. FREE 
Catalog. Write: MONEYSAVERS, 


Dept. PS-8D, 9530 Langdon Ave., 


Sepulveda, Cal. 91343 
AMERICEAR. Tremendous Price 
Breakthrough. 


Hearing YOU. Can Af- 
ford. Free 411 Santa Rosa Ave- 
nue, Santa Barbara, CA 93109. 


FREE HEARING AID CATALOG — 
$ave 12 — by mail! Write "MONEY- 
SAVERS,” 9530PS-8 Langdon, Sep- 
ulveda, CA 91343. 


HEARING AIDS 


ALL TYPES BY MAIL 
FREE HOME TRIALS 
HUGE SAVINGS. TRY 
BEFORE YOU BUY! 
WRITE TODAY. 


RHODES- Brookport, Ill. 62910 
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product 


Popular 


71е) Information 


801 Travel Trailers 
Eight-page color catalog describes AMF Skamper's complete line 
of Custom Travel Trailers. Six floor plans are illustrated. 25е 


802 Ariens Rotary Tillers 

Full-color, 12-page brochure details the Rocket, Jet, and Chain 
Drive rotary tillers to handle all gardening needs. Attachments and 
accessories are featured. Free 


803 Staple-Down Vinyl Flooring 

Do-it-yourself guide for installing cushioned vinyl floor that is 
fastened down around room edges with a staple gun and heavy- 
duty staples. It goes over almost any kind of floor. From Arm- 
strong Cork Co, Free 


804 Do-it-Yourself Carpet Installation 

Armstrong Cork's brochure gives complete instructions and illus- 
trations to aid the homeowner in putting down carpet squares or 
do-it-yourself roll goods. Includes chart for estimating how much 
to buy; also complete maintenance instructions. Free 


805 Camillus Pocket and Hunting Knives 

32-page brochure has photos and descriptions of 70 of Camillus's 
most popular pocket and hunting knives. Features tips on knife 
sherpening, fleld-dressing birds and deer, boning deer, and more. 


806 Starlight Model 55-2 Solid-State Emergency Lighting Unit 
Brochure describes sealed, maintenance-free rechargeable batter- 
ies with 10-year life expectancy. Instantly and automatically lights 
up upon power failure. From Carpenter Div. Free 


807 Electric Ignition Systems 
Delta's booklet describes Mark Ten Series of Capacitive Ignition 
Systems. Adaptable for all 12-volt, negative-ground engines. In- 
cludes the 1977 models. Free 


808 Staple-Gun-Upholstery Shortcuts 

12-page, do-it-yourself guide gives step-by-step instructions on 
shortcuts for upholstering with a staple gun. Fully illustrated 
booklet includes а glossary of upholstery terms. From Duo-Fast 
‚огр. [4 


809 Electronics-Workshop Surplus 

64-page brochure describes hundreds of Canadian bargains in sur- 
plus electronic parts, motors, assemblies, timers, power supplies, 
hardware, speakers, and much more. Over 1200 different types of 
hard-to-find radio and TV tubes. From Etco Electronics. $1 


810 Central Air Conditioning 
General Electric's booklet gives tips on choosing a system for 
your home. Free 


811 Hedman Hedders Catalog 
Catalog of Hedman Hedders for application on street autos, racing 
and recreational machines, mini-cars, and boats. $1 


812 Shock-Stopper Ground-Fault Interrupter 

Brochure describes unit that cuts off current in less than one- 
fortieth of a second wherever electrical malfunctioning occurs. 
From Leviton. Free 


Booklets, catalogs, and folders listed below pro- 
vide reliable information, illustrations, and speci- 
fications to help you in planning the purchase of 
a variety of products or services offered by these 
dependable companies. The convenient order 
form will save you time and postage. 


813 Transmission Catalog 

Brochure describes advanced-design transmission oil cooler de- 
rived from aircraft design. Highly efficient, extremely rugged. From 
Mesa Corp. Free 


814 Nutone Creative Home Planning Guide 

Illustrated brochure gives guidelines for remodeling or building. 
Functional ideas for family convenience, comfort, and entertain- 
ment. Excellent home-security guide included. $1 


815 Full-Line Fireplace Brochure А 
Fully illustrated brochure on the complete line of Preway prebuilt 
freestanding and built-in fireplaces (woodburning or gas-fired). 
Free. 


816 Permanent Wheel Balancer and Stabilizer 

Catalog describes simple-to-install Road Hugger continuous wheel 
balancer that extends tire life and improves ride. Application chart 
plus informative article on tire care and maintenance included. 
From Promar Div./PTI. Free 


817 Decorative Inspirations and Craft Ideas 
Full-color, 24-page brochure of decorative ideas in Rub 'п Buff's 
how-to booklet, using Rub 'n Buff's One Step Finishes. $1.50 


818 Knives Catalog | 
24-page illustrated catalog of pocket knives, straight knives, 
books, knife-making kits, and sharpening equipment. Many exclu- 
sive handmade and factory knives and hard-to-find items included. 
From A.G. Russell Co. Free 


819 Project Booklet | 
Sakrete's step-by-step instruction booklet, includes home and 
yard projects. 25g 


820 South Bend Fishing-Tackle Catalog " 
44-page catalog describes rods, reels, line, and angler's knives. 
Also includes new bass-fishing, saltwater, and fly-fishing equip- 
ment. $1 


821 Electric Winches — | . 
Eight-page catalog describes complete line of 12-volt electric 
winches. Capacities from 750 to 3000 Ib. Models for boats, cars, 
and trailers available. From Superwinch, Inc. Free 


822 Homeowners How To Handbook 

Current issue of Popular Science’s source of expert advice to 
homeowners on how to repair, remodel, and maintain their homes 
and keep their lawns and gardens attractive. $1.50 


823 How To Build a Solar Heater 

Comprehensive and up-to-date book on building your own solar 
heater. Easy-to-follow text with photos, drawings and charts. From 
Ward Ritchie Press. $4.95 


824 Winches and Light-Truck Accessories 

16-page brochure includes everything you need to know about 
Warn winches and other accessories for light trucks, mini-trucks, 
and four-wheel-drive vehicles. Also has photos, specifications, and 
Price list. Free 


= T€ n em FILL IN COUPON AND MAIL TODAY = "= = m =s = ше ш mn mn ш m m m ey 
POPULAR SCIENCE THIS COUPON EXPIRES OCTOBER 31, 1977 Ц 
Р.О. Вох 2748, Clinton, lowa 52732 Ц 
" z " I 
Please send the items checked below. | am enclosing 25¢ handling charges 

(any number of items) plus amount required for priced items. 1 AM ENCLOSING H 
0 801 (254) C 805 ($1) [7 809 ($1) [31813 o 817 ($1.50) Г] 821 $—_______for priced items I 
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CHEVY 4-WHEELERS. 


TOUGH IN THE 
RIGHT PLACES. 


Chevy 4X4s are tough enough to 
take you almost anywhere. With 
a ladder-type steel frame. 
Rugged multi-leaf front and rear 
springs and front stabilizer bar. 
And more. 


Two kinds of 4-wheel drive avail- 
able. With Chevy's full-time 
4-wheel drive, all controls are 
located conveniently inside the 
cab; you can move on or off the 
highway without getting out to 
lock or unlock the front hubs. 
You get full-time 4-wheel drive 
when you order a 
Chevy 4x4 with 
available Turbo 
Hydra-matic. 
You get 
conventional 


4-wheel drive if you order a 
manual transmission. 


Chevy Pickups. Smooth-riding 
Fleetside and Stepside pickups are 
available in '?-ton models with a 
6'^- or 8-foot pickup box; *4-ton 
models with 8-foot boxes. New 
for '77: one-ton 4-wheel-drive 
Chevy Fleetsides. 


Chevy Blazer. Blazer can carry up 
to five with available seating, hold 
up to 44 cu. ft. of gear. All Blazers 


have a steel front half-top. A 
removable fiber-glass-reinforced 
lastic rear top or convertible 

olding rear top is available. 


Chevy Suburban. Superwagon! 
Can seat, hold, tow more than any 
ordinary station wagon. Suburban 
can carry up to nine, with avail- 
able seating. Or it can hold up to 
144 cu. ft. of cargo with second 
seat folded down and third seat 
removed. 


For more on toughness, the right 
place to go is your Chevy dealer. 


BUILT TO STAY TOUGH 


p $ 
х Seg 
5 CHEWY, STEPSIDE PIKKYP® 


NEW 


KGDL SUPER LIGHTS 


, And KGDLS refreshing 
ES. coolness, too. 

A Atlasta low tar" 
menthol cigarette 
with satisfying 
taste. 


тоаг, 
n both sizes. 


Warning: The mew General Has Determined al Has Determined | 


That ына Smoking Is Ma toYour Health. | 
] tar,” 0 .8 mq. nicotine, av. per cigarette, by FTC method. 


